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(57) Abstract 

A method for assaying, in particular, Fas ligands in a human bodily fluid by using an antiFas ligand antibody, the antibody to be used 
in this method, an assay reagent, an assay kit; an antiFas ligand antibody capable of highly (for example, at a ratio of 50 % or above) 
inhibiting apoptosis due to Fas ligands and the antiFas ligand antibody which is a humanized antibody; a hybridoma or a cell line which 
produces the antibody; a composition or drug which comprises as an essential component or the active ingredient at least one of the antiFas 
ligand antibodies; and a method for treating systemic or topical morbid conditions or diseases which are accompanied by abnormalities in 
the Fas antigen/Fas ligand system or in the apoptosis mediated by the Fas antigen, or induced by such abnormalities, or in which such 
abnormalities participate, which method comprises administering to a patient a therapeutically effective amount of the antiFas ligand 
antibody capable of inhibiting the apoptosis of cells in which Fas antigen expressed by the Fas ligand. 
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d£j&<T?SSo a£Ji, 7 7 h F a s 'J K*5 7 F a s 'J ^> Fli, h 
hFa st^£fBS&LT7*H h- ->x4fl|^5 C So 
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U#^K£/rL^t>©^;fc£<tTO,LT^So 
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SHrfc^T. «ftcKTl-lft^*J:-5tt»'?>gL©?&*«*ffi»c*5i ( ^-r**«© 
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h- vX«Jfm< 1 0 %J£Lt. L < tt 3 0 %JBUl. ct ») jf * L < it 5 0 %SX 
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l^tl-^^t/cti^cD^-jS-eKJlT^SF a s Vif> K (#j;U£F a s U 

( 2 ) #£©F as'J^ Ffi^^f- RrShTSKF as'J^ Kttflrefco 

©^r?- K*<Ey"J3E©KyiJM- 1 ~ 8 cDi>-rn/{)^ab^®cDin:F &sv#> 

F^EM^OEJiJi^ 1 -ttzlt 6 -e*S®0$tF a s >J # > K 
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T^SL 1 7 9 F^fCte^^ft-CUS^s ^iftffite^SttUF as'i*' 
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NT'BLh. £t>fr$F£L<tel 0 '"M-'JgLLcDF a s Ki^-r^M^^n 
t^W^-SiftF a s >)if> Ki/tffcte E l OfcJ:tM 1 lZ7FZti?>ffiffi'\!k 

(CDR) ©4>tt< <ht>— o N *F£ L< ti3o % «fc»)*F* L < 
^W^-SJaF a s Ktrt&£*ltt-rSo *3gi!B (1) ©ift&©JiFaite0!l<h 

Lili'^yj K-vF9 l 9-9-1 zomtk-f&itJtv-l-jWiWttzlt 

mtZtztb. k hi*^cf©F a s h\ F a s'J#> 

*f£9J (2) CD^cDjlfai^JtLTti. M^'J K-VF9 1 8-7-3. 
F9 1 8-9-4*5.fcD t F9 18-2 0 - 2 ^^^-SirL^fitiCtLil^— 

*>t> 9 co^ri- \nzt$mmzKjBi-&$L#.t lt^f 9 18-7-3^, tfc, 

7;;g#§l 0^2 0©^^ KJc5^S^"-5tn:#:<hLT{SF 9 1 8-9-4 
fcJctfF 9 18-20 -Z^l/b^o (2) (DftmtftSmtZF a s 

U#> KtEJBL, ^©Klfc-T £^7^ VtfifttfW S^T* s 



WO 97/02290 PCT/JP96/01820 

©Fas VbKfc-?Z>a *<Dtz*b^ t YWWL^XDF a s Vtf> K*i*«{* 

XKJ:tK 5oo^V^>fy (IgG, I gA, I gM, I gD, IgE)lC# 

>ttWA_tf'<-7i'*T*&mi-&t* F (ab' ) 2 
<k F c ' icgfltu /<'<-f z/"&&mt& iFabtFc©2 o07 5 > h 

0-S|J077^>hT|)J:l'o *fcs *«W©SL(*tt4r> 5trt(*:*fclit bin. 

#U^y^- K»0 2o©|5|— ©^Tj^&fifcfK #^Ttts lo© "g" 
$M m 2 5 k D) SO' l o© "I" « (*i|5 0 -7 0 kD) ^W^-So 
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ONHi Jfcffilt, £.t LXiaJSC^lC^-rSifa 1 0 0 — 11 0 m^t^tlKLt 

■ivfj^l gGs I gM, IgAs IgDMlgEtft^Tl^cl 

© "J" #«lcJ:oT3«S;S*lT*i»K MttSfc&l 0J:D^^7;;i 
© "D" (— Ktl^ 7 7 > ^ > * ^ -f Ayay~ x #-^1/ 

W. ift. ^7^s 13 1-16 61, 7^^l/X, N. Y. ( 1 9 8 4).* 

«8«/S«^70pI«ffi«tt, tt#«£«IMi*JBJiM-.5o flitter. 3o© 

«*©5eHBE&r h E. & % U. S. f*'<- M > h *:/ 'WU 

X T>K t^-T> t-t*->-^ (1 9 8 7) ;Wf-3^-T T>V 
J. Mol. Biol. . 196:901-917 (1987), 

fc7 L^-A>7-^^©|5|C#SW«|^^ 0 &^T©2o©f.g^£©CDR 
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-fOl/^ ^7->d >&t>*5 *-5£*?r«I«a£3% MtffcS v T K 
(my r i a d) feg/oyj ^gfSg^fc^^&'o M/u7iJ 0IJ 
itfFv, FabMF (ab' ) 2fttf-«ln;te 5>Hf^ T £ x 
Eur. J . I mm unol. 17:105 (1987)) £^t;i/vft©4tk 
<DW* <Z>T&n-H\ *M (#]*-te\ ta-Xh^t), Proc. Natl. 

Acad. Sci. USA) 85:5879-5883 (1988) K 
t^fx>^ 242:423-426 (1988). *?|^J^-t> oT^DJ^ffl 
g|S<h Jife-f-) {rT#& L ? £ (— J&K. 7-K£> Immunology 
(^>i>t5 X N. Y. , 1 9 B 4) N 'Vl'D'J T>K U->> 

An t i bod i e s : A Laboratory Manual ( u — K 
XZfV>7 s^-'<- 7^7h'J- 1 9 8 8) Rtf^>*lf7- T>K 
7— F\ *-^ + -> 323:15-16 (1986). *?IMfcoT*W 

t Mfeflr««*5«fctfMsfcLyior^ffi«DNAtts &fti<o*ftttK86oT«* 
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vcD^^n^ Sf?5JK ( 1 9 8 5). p v 2 tf>. MD. tt\m&i>iX*Wim 
U £«#(±»tt5£1&«tt£*-f SftSo -&ic. mmox. 

t° h-^*g^j5fcd*3- K-rsae?©«iiiitt^ «*©ji<*n£tirt:&flT. pj*. 

tfx 4*£amfc©gS*&£*RI£ T>K Gene 8:81 

- 9 7 ( 1 9 7 9 ) RO'D/<-7b, + - 328:731-734 

( 1 9 8 7). j&\m*ft^x**mmo--uti&-?. #jso iciot, sgg^ 

tfQ ueen Nature. 3 5 li, 501 H. 1991 ^) Q 
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<fe-5o T^X^&y ? a — ^-^iJt^N^Oit^^Oprgg (V) -fcr?V>h 

W\ t (C) -tr^y > K 0d*.wr, r . , tmmztio Z> 0 

^tiTl^ (SP*>. CDRJKfl.©) M/o^'J ^MROTOTSMI*©!* 

t hin.fo(D7 U-A9-^ffi*tXti^< o^©C©«fc5ttia#©*iiE?U££ 
gtfjKlWI- (ffo8 5KXtt*ftJBUi) XfcSchC^©? 

#fc Mrtffr^&©/J>tt< ifc— o©CDR^tT^^*ayiJ >£s 
fi|J*>4>tt< tbfoS 5-9 0%, if * L < tt^tt < i 9 5% 

J:0flF*H»>*l6iW©SS*!tlJ:fei>Ts Fas U 2f > KKHSJSWKKtf;-*-* t h 
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W (7 M/nyj^b07l/-A7-?Ii| (FR) <D'pt£ < 

t 4>-o. if * L < W-^©|g©^:T ( 4 o). J; f9$F^ L < tei^T C^-t&tC 
o^T4o) 2r^WU -?:LT. Fas 'J ff> Flzi$m,$]lc1fe&-tZ># t K if 

tlXtt^T (#ii:^>UT3o) <Dfttttt&£ffitt (CDR) *£*T*-Sfc 

McfcmWtoWgSttrt:. 1J2U:> Jf^L<{i^T (3o) (^<"7X) 
ftff/nr 'J >oa»tttttfi«*$t;. tt^-fr (77x) *B*itt&s£ 

^KCTF a s Oif> Flc^Tg S b Mtfe&^o:/ 1 ; >£»!an?#4o Ctl 

©Fa s Vtfis K^O^yD^^So *F* U^MI^c^T. 1 & 
±OCDR*^MDJOSt{*s cfc9$?£ L< tt*f&|Jj (1) OtfcflHZHvrftj&NlCffc 
?#fc #{Cv^7XF9 1 9-9-1 8ffcto&N&£*U -5" LTk 

Mbftffi^o^y ^(4 I gGUIil gG4-f7^'/m5. S&icgj* 

IK 13. 15. 19. 2 l£*:Ci2 3 <ZH>-f frl^cDT S J KE^iJ^W^S 
£fc«f£7 S y REfllJ^&ttS C D R©4>*£ < i £F£ L < teih^T Og- 
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%£Lt 9 5 K£IT. if * L < ti 7 0 KJBLh9 0 %JKT®«l^tt (flp-fe. I£?iJ|h|- 

iff* l< st*ft$ro^>j >mm^mm<DT s 

O4>i:*5o h hMS/n7*'J >©ta*Hi>. BIT© J: 5 lcfr-5 c £*<"7?* 

So 

1> TS/ffoMBTF© (a) - (c) ©*^=TU -lcStS«»^tt. ffl^&ft 

2 1 
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Cb) ^T^y^<CDR©lo{C-^Be^J±i£^feL<«^LT^S ; 
t*. 

(c) »7 5;Si<ft#*tL<ttt Mbfe-S^'p^y >©=&5G^7^ic:fct> 
TCDR©#j5. *P2L<te4. J:0»*L<tt3*>^Xhn-AiyrtlcIg? 
tt+Zi (Col? Proc, Natl. Acad. Sci. USA, 88. 
2 8 6 9. 1 9 9 1 ) „ 

t U-A9-*©^©&gK||Mm?&£T$ y^B^^o 
t MfcSLg^'D^V >©S]fflt©S¥lHtt8&IB»C-3\,vrt;L ?-r->t>. Proc. 
Natl. Acad. Sci. USA 86: 10029 (1989). SBM$ 
frfflH&KI&«WO 9 0 / 0 7 8 6 1 &cfctfWO 92/11018, Coi 
Proc, Natl. Acad. Sci. USA, 8 8. 2 8 6 9 
(19 9 1). CofeiCfQueen Nature. 351^. SO II, 
1 9 9 1*15. t£t>Zf^ =!-£>. J. I mmun o 1. 14 8:1149 

(1992) (^n&©gi«*fc-aT*iB«B*©— atjsfe-^-) *<#jn*nso 
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-£©rt©— D{i^©#^©g&<£Wli-£ *>©*>&£;<><, WSte^&©k&£o # 
S£Bfl©t Mfcin:#{i> a*t. 5Mc<it>K 3. 5 S:0*H(cii^« 7 oo, SfrS 

^W<V)XF9 1 9-9-1 8 ^ftt>©g&te^4:fe«fctf 5tC;^ 
$n£&gT©g&£^iro k Mttfcfctt**:. ilSt. 4>*£<<ht>K 3. 5, 
7. 9. IK 1 3S:01g^J!l^l± 1 6 ©ftgJC:fc^T> (v^ 

*<E u 5*§£\ 4t^CDR«#^<^^XF 9 1 9 - 9 - 1 8 X*& 

ttt**< N fi$g© 2 6 3 0£Dfe|O7 $ «/»tti(*fltJt±ffl"TO^- 

^r^SnStStlT*?) (f 3f7fc«fc[;i/X^, J. Mo 1. Biol, v 
196:901-917 (1987)), *©««Tl?ttCDR£|R|i»»c£tt-$-5 

*B5f£fflL9<5 (0>J;Lfcr> tt#tt#ttl!l!l@Mt* (CDC) Xttiaf*tt#tt*BJi&l* 
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m (AD CO tc«fc£. ct«9S&^W^W*ffl8aoiiR^) o 

rtT©«aic*5^si|£tt«!*w^*t#B^§nTv>s (> 3 -> d. j. 

I mmu nol. 138:4534-4538 (1987)) c ftA^tltt h 

#f£BJ©t/tF as'J^> KK#*cM\ F a s £tH<h F a s U # > KO^i^ 
•^StofcitfLtt^iaj&^SftSo #S69I ( 1 ) ©iaF as'J Ria#©J: 

F a s Vif> h'tzm&Ls ^oT^h-^X^IIL^l^Cit 
rtOF as'J *f :/ KfcjStt"*-*«9Ri LT. h-->x*Afctt 

Fas v<Dmj£Jjm<z>tz#>iz^ Kbmzmmfe-jjmvtzvxDUMte*. 

(D ( 1 ) * fctt ( 2 ) ©HftrfMcfeifc©^© 5 S©il>tt < i 1 o^ffl 

tzmmt-tzF a s y K©«Bjfe5rffis au^m& 

2 4 



WO 97/02290 PCT/JP96/01820 

©IrI— sfcttstt* 2mm&.±<D (2) Ett©!/fc{**»*^*>-frrffli»s. 

®JWC*fn$t{*:*<gK«B P- 5 5 3 5 0A^yj K-?Ol4t«F 

919-9-1 8-??*s®{ce«©3f^ sajEtta&Rtffljje* * k 

®BWE ( 2 ) ©£t#j&<Ey!iaii©Befli#-5- 107;; 11-20 o^zf?- 
©Btrie (2) ©ta#a< % f 9 1 b - 9 - 4 j^iiF 9 1 8 - 2 0 - 2-cab-5® 
±ib®^ ^oke*©*^ a'j^i*3isa f iij^+ -y h icfei ^t, ixbz S2i 

^fnircf*. #ir**Bj©ifi3Hi!n:#tt N Fas >)tf> K©4ftgttKiS<i: 
Fas •;/f>K±0«a*^:tt.xtrh--'r*|g«LTl,>*i*^6tiSOTf. * 
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lc*feWStt*W"$-S F a s VJf> K*K«SCiWftt5CtA<Tt5. *fCs tit 
-f^T-y-fr-r) Oft#S<hLTfc^fflpr^T*So ^©cfcotCF a s U tf> K 

#38W C2) ©ififlstt. Fas'M>Ki1$l!«i:R*U *^ *© 
K^#^££ftT^£*:i6. (2) ©£t&£fflWci&'j5fe 

«M*HNct hM4"©Fa s U K$rifi5«S£fcil!l£-rs C 

tffDfftflk #K#!fe!B©*»tt#£*lfe9i (2) ©St^t^ia*^*)-^ 

*m\zm&*& - 1 t> prcn?*So 

!3Fa s y^f> K©£*fc«i:U r #j£©F a s U K©Jlte t> O'JC-^n t> ©JtJt 

*iftw©«!i3fe*ft©*rtttt«-ti^-r l kisses 

<»: L-r(*0Jx.tf. jt?^ L<B. ifllStx Jftl«N fiftftU 'J >'<»U SHu 
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^ftSFa s U Ktt % 3feM&Mc^-*-J; C -fcftj^ F a s iolRfc*^ 

-f> Fas'J^K, thFas'J^ K&*© k©-£ifcftkr. £#ft©rt 
*EttF a s > Ktte»tf(r^Egtt©F a s VJf> K©{5J*i-?t> <fc < . 

/ct>©^. fanta^^So *>©. W£teu*>©<,>-fft 

tlSo 0J*.t*N Fas'i^ Fas l J^>h\ F a s tf KM 

^MKtt. ^BtMF a s KtfcteF a s KfiJfe^y^- KBWt\ *£<^ 
ttF a s U ff> K© 1 T 5 J ttJBLt**5fct> L < ttB&Sttfc^imtfBifcf*: 

*f£BJJ©ffliJ£:£&£ffl<<>-C#?itA&.U f ;@* ©£je**rr-5Jfi#©{*itt4» 
©Fa s K£«iJ£l*-£C 5 o *fMB(C.fc »3*ja6T#tt4>0 

Fas U KIBE*<iB&A>tttofcc JFsfc. H I V«3feffi*yi«SB 

F a s 'J Klc<kST# h I. *ttF a s U Kffiflctt, 
(4) trEF a s »J#> KJfHMrffll^ SfcttWrStttt+tDF as'J^ K 
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®F a sffiH/F a s F»©»t*t(i9jUiKi5KTF a sKS/ 

® (3) E*©a!l^3Srffi^J:«®*fctt©J=IE*©Srffi. Mra^ct^j^ 
>>y ho 

(5) SFa s Vtf>b'tHW^m^-r^>^yV K^v*fctt*MM*o 

® CD (2) icie«©in:#*g£'*-S'W:/u K-v*yttt«B«a 

o 

©g££#^£<FERM BP— 5 5 3 3. FERM BP- 5 5 3 4ffc 
liFERM BP-553 5 tfc5^^yj F-v (*Bg*ffl#T(i. £■* 
F918-7-3s F918-9-4 s F9 1 9-9-1 8 ££3^ l^nfcSf 
^7^6^2201: B#Bflf6ttfto < tfTtJJft 1 T§ 1 # 3 -?§• ii^Sil^XllS 

F a sftH/F a s V1f> KfcOJMTfc L< ttF a sifcJS*^*T# 
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■fi&it* **WOtaF as'J*'V Kfitte. #i:Fa s ftffif&Miao F a s 

5'X*R*-$-*a*LttlvWcH*>&-$% F a s K> #i:t hFas Vtf> 

fft So #Jx.ff> Fas'J^>KHIi^ Fasl>#>K:£ 
fi. Fas 'J *f > K«HS#««. aWS!F as'J KtfcliFa s U tf> Ki 
F»rK\ WiF as W> K© 17; y »J2Lb&<4«fet> L < « 
I^^tifc^M^IIW btf < tt>F a s Vtfy K©— U^-fZ 

#2PJ3©i/tF as'J^f> Kttft:«v *n*<#y ? D-^-yl/^-efeoTfc. * 

&as&Gmfe&» b B*&am&9&fo #jrd „ bit km 
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h (F C A) W^7i?a^>h (F I A) mvMWlTVa.'OhtttilZ 

i o~2 o t s yiea^ttStfiKT'f- kt*5^(c« s -/!/•; 

h^e->T-> (KLH) m<D*+VTtM£>ZitXin.mtL-C&mi-ti 
IS*M»£»£-U M^'J K— e*ft»t-So Fas <J#> Kic^-T 

« ja:ft*fi^ ltv. » * * n - lt^s Ln *<Dj&n s nfc * u - 
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Ztz, ifefl^Wftlci^SiaFa s U # > Kia#£»3o 01*. tf. 
F a s KlcSt^S^y *o-^Uiri#:£g£-r5/W >ry K-v*> 

So 

— ©IS8fc:*>^-CM:. *»Wi±> Fas *)if> Y<Bffi&ff>^\Z h-zflz^x* 
i^M/n^y^ L < fcfcfcSSW (1) ®ffiflc % ?v-l-Jl>tn. 
ft79XF9 1 9-9-1 S^&OfilgS.af/Xtt^CDR^i^n- K^-S 
ffi^MDNA-b^ > h«ClS](Tt»nT^So d tl bCD^i^ J- V =J - K"3~ 

5DNAt^>Mt J*S!fl«MCtt % aatth l^-Ay-^f^ji^n- 
F-fSDNA-b^v > n^au$*ti*o if t lt© d n aie^ij (cn&tix m 

Mi-Zt. *S ^n-^l/ffitt-^XF 9 19-9-1 8 ©filSW^MCDR 
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iIRCHft<JU7; yg?g&©*:a6, JKT»3£iM- 5SD<. !&©DNA@E?iJ 
>&Cf4S!fii©fiMBttEtt©yi:26fcttH B8R#»fflffl&BB&#WO/0 7 8 6 1 

^-*"C*S*<s J!i«^«Bl&±0fc«6©«iJfinE3«lt>*fcfflU&n»So 
£<l>ofcAtaSttfe^4>IZtt*Atl&tl&<!:N * l/*?- KKJWDffiL"* 

3rS©fc H^tR:#*ft»W^5ea7?***56^©«»iEyiJtt N «*©lttto;fc 
#U K (yVADNAXiicDNA, RNA, ^-fife* U rfjt ^ 

<bli> SIE. Ka©*t>#a©*ft"^***<. cDNAEWfc*fc?ijffl3*l5S 
(3-D . y /N'#fF^0 2 3 9 4 0 O-^&fR&tfU— L. & x 
332:323-327 (1988). d*lS>©§IWi*l-. *W«I»©— fiUt 
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/0 2 6 7 1#JPJ o ^BflO&Ja^oT-'J >^r|i!ig-rS^J6cDCDR(^ Hit 
in. F a s V2f> Kir|g^"e*-S*y ^n-^-^tt^&iJfeU * LTlvfft 

it^^-tf^SftbOWttt&^l^t;) ^^M^n-So DNAK?iJ©*:a6©i§ 

;i^-r >&tf'W:/y F-7©*^o^ H 5 j£ (1 9 8 5) . □ ? ? t* 
n-rn. ?fxF9 i 9-9-1 sccDRiejrjirstfjs-rsie^j^u -s-lt 

V7XF9 1 9-9-1 8<Dttfe-fZCDRT I ;WmM<=>- K^tlSTO^ 
CD 5? 1/*^ KK7>J&#*-5 So 
*Wffl*J=SMBtcELyi:b h-fkfeS^o^U >t=3ta>LT. fit© rHft£ft{c;fB|I| 

•7V-l»V->?m$L\*, l^<o^©T^y^©g^. *«R&Of+|fflT?©f«Hii^ 

Victor, -€•© 1 fcmm.is^Mz.xjim<Dm.mfri>mti5ik%z.tti<x* 
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#J*-te\ #£SBtt©3B*SESBf& 7 > K X;^, Gene 

8:81-97 (1979) RafP'<-'>£* 3 2 8:731- 

7 3 4 ( 1 9 8 7) #M) IC«fcoT> gllcM^n-jSo 

S7?r> > hf* 1 Xli^ftJ£Lt©$>i!g:?'py U >Stfe (M 

{-TS < 40 ^n^^ScIc J: o T^tttt<*:*geH»J)i¥-r S C <t JwJ; On X«. 
4t^feO^.^Msl^ffl^T^jh3 K>^^-pVkWpVg 1 - 
dh f rOfrlO&lv PlX-fcTF ab77^> h^^iS^S/c^fcC H 1 <D'& 
ic N X«F (ab' ) 2y^^^ >h^m.-t?,fzi6lZh>^mi^(D^zmA-t 
<h(-«k«9^!jt$n-5 So — D N A U >t> -^l^TV 

M^s #f®) o — ocDFiJiLT. FvXliFab77^>h^ 77*— 
T > K >>U K4>7 (Bio /T echnology 9:157-162 
(19 9 1)) S-^X^^ b (Bio/Technology 9:273 
-277 (1 991) (cn«i©?IM*fc^X*BJ^fl$CD— ^tfiJo-T) ic 

tE^T. E. c o 1 i «t ,- P*!a*n-5So FvWF a bte£fc. £&£gr 
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#«©MA**«#E4H*^y t^s-toi 32, 3 8 7 

#(1 9 8 7^1 2R 1 5BtfjM) . *3I«£I> -pTWIIO- 8B£js£*\ # 
fit) (cIi£r£ti-5£ 0 
><9 7- 'J TlS±«t»T© h Mt&JS^n:/') >HE^jOl6Stt, C D R£gJ££3&& 

tm^^f'U7 7 -^I (display) 7^77 U-^KJe^* 

7 7-^ X^'l/'f ^"5 ^-^M^TS *fi»ff»^jr*5V^ 
T»ft*tLT*it)x -fr-y-U-— . FEBS Lett 307:66- 

70 (1992) ;7-f7-& % Proc. Natl. Acad. Sci. 
USA 89:3756-60 (1992) ; Proc. Natl. 

Acad. Sci. USA 89:3576-80 (1992) ; * ^ * * V > 
* — ^-f — 352:624-8 (1991) ;73-yF T > K X 
* * x IMx-J'X 2 4 9 : 3 8 6 - 9 0 ( 1 9 9 0) N iS^~ Bio/ 
Techniques 9:1373-1377 (1991) (Ctl&«D?IW* 
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d SiRv-#-. mx-ftr h^V* ? U >Wt£ (tetR). G4 1 8i 
tt(neoR), 5 =»7* y -;HftliH£ (gpt) XliHSV - t k£^<?K Bfr 
S©DNAE*JT??£Ke*3ttfclffllS©*fttt£^fl&£"r5 (0>Jx.te\ *@ 
7 0 4, 3 6 2TO«*x *5l««rt>oT*W«B#©— # 

E. col ill *fftlfi©DNAE?iJ*^n-->^-t-*fc8i)|c#jcWffltt— 

&tfftfe©Jj§rt*IB0£k «*.tt*-!M'**5> -i?5^7\ &#«*©•>»- K 

5* h-X^a h>;yh7 7 > (t rp) ^d*- 
tf^n*-*-^ XBA7r-^t.<D/D*-^- 
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Klffl^fc>*l»S T>K 77^> Hum. Antibodies 

Hybridomas 2 (4) : 172-89 (1991) i^V^ij! 

Plant Mol. Biol. 17 (4) : 8 6 5 -7 4 (1991) 
; fa — U > Plant Mol. Biol. 15 (2) : 28 1-9 3 
( 1 9 9 0 ) ; ^7? h *-ft- 3 4 2 : 76-8 (1 989) s 
CLtt&©5lfW£fcoT#§H*H*®— IBtJifc"*-) o IF* Ll 45>I 
*Jf. 77 t" K^*>X (Arabidops i s) . -3f7t $ U 
(Nicotiaha tabacum)^— Jl/Xf * 

(Nicotiana rustica)S.O'V-7?A 'y^pXi, 
(Solanum tuberosum) £r^t; 0 2^156^0 b MtifcF a s U # 

7* l/*-*- KIS5iJ*«SSiLfci^>*-ttt>JcC aMV3 5 s^nt— 

KflOttwitefc^snT^sic^o^xs kpmogi 8-e&£ 0 pmog 

1 8 M\ ->-t>Xt>s B i o/T echnology 8:217-221 
(1 9 9 0) (d©5lf(*t>oT*Wffl»©— aptfiJE-T) COjfmzVE'yXm^Z 
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««x M7» Y^<D^5m (MM) iz'&o 0 fiu #f§HS©t Mb$tFa s 
S 7 t *>x>X©T-DN Alci-J^fc^^ ^ - feffc, t MbfMS ^ p 7 U > 

-So t Mb&S^o^y rh'J77t,, B i o/T echnology 
8 :651-654 (1990) t> o T^SHM©— g|5 

IcffioT^ t MtS&SE^n^y >*<3- KSft*tf u*?- KEflJ 

Fas'J KttflM&x>3— KtS-t; y 51 ^ KffiyiJ*^ h y * ^ £©v 
* ^ * n - ^;UA b 6 A 4 fifJi&.tf$IfJl c D N AE?fl©ft*> 0 fc^A^ 3 

ft^&OffiflairjDAT. qtftSMfelBI&tt$4&&$*:. *«l3©#y^f-K 

(VCH + N. Y. . 1 9 8 7). #5IW*t>^T:*:HJMB* 
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T&K), CHO-tr;U5'f V. U* <D C O S -Y HeLa 

£2£2<£u ^n^--*-, -t>/N >-!?-- (^-T->t>, Immunol. Rev. 
89:49-68 (1986). #5IW*fcoT#|J!iW*©— - 

giRttv-*-, WAWTn e oRM*t.> Hi. IBS'** + 

So 

-y-- C/--5 - Bio/Technology 8 : 140-143 
( 1 9 9 0) ; ^7fb, B i o/Te chnology 8:443-446 

(i99o) N cn&o^i^j^^oTfflffl^cD— mttfz-?) t*tc. yn^- 
f - Kie^j^iic h ^ s>- vw:. *Bd»»»T?^*n* LTJKTKKtfcsn 
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KLi#th»Wl v<i7X. fc v y-^x •> ^r*^** *7->s. 

yU^tpTOSSSW^fclCff^lA* (WO 9 1/08216 (1991). #3U&|* 

>h (0>]x.«\ M&Ofeai^a-KStiSE^tJflft^fPS^J) 

i/ 3 A'ftWf'f -y?X(biolistics). O^f^lcSo'Ufc 

%£Bi.m&®.<£>tMz.ftt. v-7fa^ Molecular 

Cloning:A Laboratory Manual (n— ;l/K X7*y 

1 9 8 2). *?I^1^^T*SB*0- Uti&t. 

i^o^A«3istintfN ^±utaw, *n&o^-f-r-x {i*©& 

m&mmm (x^u^** — 7!^-^ n. y. > 1 9 8 2) N ^siw 

9 0 -9 5 KOJSRttOCTJbittttfcfcSE^n ^ U >#3?£ L <U 98 — 99% 
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ttK. i&ffiW*^ I ~&Xf 1 H£ (/U7 3 fc* y T > K ^JV-*M, Ttf 
riy? NY. 1 9 7 950=1 9 8 1) ttHkt S £ i*<T* -So 

*»WCDftfeO— 30®flHc45t^Tx ^-^-idirCtt© 3 &7C-f p< -v*£jjrr 

X-^ATT?®^ 5J?*f'J >^<»y-yQUANTA (Poly gen 
Corp. USA) ^ffl^5 , > l j3^^77>f7niRIS 4 D 9 - * 

ssse J: »j Ri^Tf s s tjoi* ns o 3 i^5c-r y - ^ « * < ©fig-ete 

«VM3|JHIKfc©StJfe£tt0-5 5o ^Si^^^royj >©# 

ttk:*L Sj^fcLtttt^o L^Lta&<t>> ^<©®*©™g&«, ft 

*3&lB©flfe©— o©»«lc*SV^T, F a s U rtf > KfcS*« k 

hofeffi-fbj*. bV*-^mm (tX^W^ Hybridoma 2: 
361-367 (1983) *B§»SS4, 6 3 4, 6 6 4f 

*BMt«F#4. 6 3 4. 6 6 6), *±tft hft 
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*—y*#b bWj^a [o>^l/^t>. WO 9 3/1 2 2 2 7 
( 1 9 9 3) ; i7 v fci/^A'f^- WO 9 1 /1 0 7 4 1 (1 9 9 1 )]. 

ttz^ ta-^bv t'fiVX, 246:1275-1281 (1 9 89) JC 
? V--^y-?2>Zt~etr>Z>o F a s !l*f > KX!i-e©7 7^7 > h 

0IJ;Li£. K*7 — 6x W09 1/1 7 2 7 lStfTy*?!^^ WO 9 2/ 

01047 cn^i^fcot, -?:ti-eti*Bjsia#©— gpi^-r) 

b h£ft*a<S?j£$tl9S WO 9 2/2 0 7 9 1 &M) „ 

**tfJ"*-Sfe«>»c<!effl"*-S^t*<1?§*o Fa s V#W&m-*Ztzt!> 
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ttflk W^Ltfteat* fcttWlM-*-* t><D*<^*ti*o 

Fas KWt57^ h-'>^*»*J-r4S»**^rt-Stt(*:*»Slc 

SlUtiH^ r U K- ?©§I±IS^s F a s U /f > K L < F a s U # > 
K*56^SiBI«ai. F a strtffi*S6m-£*lllS£*teffl L/c i n vitro 

*>\ Fas K*>L<ttFa s U 3tf > K«-«aR-r*«Ma t F a stnJR£3Ha 

ti**<. mmmtam&fflwo 9 5/1329 3^{cfc#^$tiT^s Q 

#^OF a s Utf > K> ^R(drH*f6^J-e^$tLTV>^n d 3 2. n d 4 2 

L 1 7 9 FO^i < <h *> 1 oicD^fts *5j;tfn d4 2^Wicdl 7 9 (D'J> 

*&< th\ -o t<0&Km\!k%:1feWk£ LTX* U -- l/ir-j- 5 C t 

S o 
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®«Fflfc»JW. MrtftA (ftlfttcli, M+tw) . MrtSA, Xtirt^ 
(intrabursal) &AK<fc -?T!&-5;**1? 5 0 #SPi3:-^© 

tt*R«^3ffifttt* (PBS) x 0. 4%±m^7K 0. 3%r7'Vi/^ th 

mz^bmrnztioZo mutuant, ^.m^^mzi&'o^^tz^iz^ s^^t 
w»i«s mz-ifsmi- b u s ^ ^b^- i- u * a. a^ta »j •> a n jfrfta^s/* 
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Will US 7 7 -v->a-f -fr-f 

i>X (HI 5 Jigs TV* ^'J»'>^ >f-Xb>, ^>-> 

;l//<-T % 1 9 8 0) (^Iffl^fc^T*^*©— SBtfifc-T) Ic&clfcttUcE 
&£ftTl>5o (1 avage) Xtt-tOffeffl-rt/- h<Dtz#>lzM LfcfflJSfcft 

So 

tfHHtafe^ m* ttSffiojftflcogttigffe* fcfc t»L95 (Will ««ofefi 

l^feLtUci^i Incite. SlfCioTTOnSuif^So 

Lv^wiueiistt. Fa s yff> mmmm^ftfeommmz 
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TS0EWe* 5c m— ©If j&J&tfiix r-r — t"b ^./Uj £ LT*D t>tiT*> 
^ ^©HHBS*^:/. W^tfF a s 'J ^fy Fxh' h-^MLT^-Si 

D7'J>T*Sl^li, *££-lix "vt-p— ffitt©2R«gjR H W^Ltfx SPDP, 

^n^^^y- h : ^Sm^:5I^L<£-3IoTj Monoclonal 
Antibodies in Clinical Medicine, Til 
rlvi? ^UX,^1 6 8- 1 9 0I(1 9 8 2) (*Slfaj£ t> -aT3fcBJMBflF 

£ 0 + «^'J-t>x *-^+-3 39:394 (1 98 9). #3U»J*fe 
*0HB#©-«S£rirt\ #JR] o 

ij^A - 9 Ox 1 8 8 R[ft'X7X- 2 1 2t^«ffiOai; -y 

*-x #K©^b^Rj*3Ws m*-li. t'^^i/^x >VM/4Hr-K 7K'J77 

4 6 



WO 97/02290 PCT/JP96/01820 

©M^A^W-rS^H^tHlll^UTyl/S^O 7/2 9 0, 9 6 8 7/ 
3 1 0 , 2 5 2-§-BJ3ffl#. r + T>K 7 -f >K 

Pharmac. There.. 25:355-381 (1982). Rlflg© 

fin? ^1^7, 1985). 1 5 9- 1 7 91, 224-226 Cftt. 

Fas «Jj!f>KS#*r. J&«^W^K«ffl-r*fcJ6JCtts i£R£&K*ffi»&& 
7?. ^cJttr^f SCi*<i^S<ctt**<. #3691 ©IS F as'J#> Kiattii 
Fas 'JA'V K©ft8l!fcWfflT&So ttfc*3B91©*fflifc^£4&Ste£*r« 
Fas'Jffy K£««ttte*S£*5*:«>f&aEffl©l§3K£ LT*5tt. 
LfcFas y^>K*K«!ei=^oS6*«i:<»»-rsc:i*<-C*So 

y t^4"O^Mt?*5F a s «J if* Kin ±IE©J: -5 L 
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©*ffi«c^#-ti:T. Fas U # > V&ftlEir Z tfo^OMMfrtk J; -5 
In U CO&fOSiOiflE*flffllt LTF a s U # > h'&mitt&o 

•So 

fciafl^tall^ffl U J-Vlf-f.WAVTyfe'f (E I A) > 
A;77^ CR I A) . ^rS/US^ybi/X-f Ay T y-W ak^^fe-gfitj 

(TR-F I A) . ^fA; — T y -b-Y (I CA) ffflll-eil 

7 r * — fe\ * h If «<DBP&-?m L/c. Fas!) K£lgftfc 

03: H-^J^-So iffltSIfiCIt Fa s x )if> K^SSHM-Stta** 
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l >£H 2 0 2 , p-^hn7x-;t/iJ>K s 2--HD7 x.—J\s-0-D-ff 
K#S&*®£. *©»J£»»£«l£«Ltt^*i""«*R. mtfBSA 

^^^n»^^teILtl Fa s y#>K*IE»-rS» 

*«!tttt*|:fc-9->^ (1**4) t^miMt^o —l£milEU&Z-£tzVt. ffltLX 
B*Hl::#*S£©«!lR*-&*U ^feSS^Jn^T^^iSlC$-a:i»o E& 
*>y;WRjD^J:*. B£ttlftffitt©StBFa s U # > K^©j±£RMFflf£ 
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7fc£K©ft&fttt&^ii-ttN t-/u* >;7^x7 7 ^ —if - ? >^ >; 7 * i; * 
swiH»wic*g^$-tt\ fBig7tiiM*aic*©*u- haii;:*s£«*fck»&jii 
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So 

Fa s U # > K*9J3fe"^5Ct*<T?§*o tUATftjft+OF a s U K 
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k©-T?&£o 

h 1 9 8 9^; ttxmmim mm^&^mj^^mAt 
fm\ w&%mmmnnm\\2 8 u o i 9 8 3$ ; HBgtiBfflE cwi 

*e*FSfl5*ft*Htt ^KIE^BB^itTlJ 7 ( 1 3 ) 1 9 8 9 LT^ttL 

/Co 

1 . 4ft F a s U KJafrOft*! 

i - 1 mm^^ vomft 

m 1 ^mi-^o C PE^©E?iJ«9 CDF a s U K«US#«#4»fc:«J£ 
L^^xt'h- -7<DmVr*:i7 o /Co Fas'J # > KMW1«© 7iy ®S£?iJ t 
HIBHfeWfii^* >'^g£. ^W^tt^a©-?*-^--.*-*?** P ROT 
EIN DATA BANK (PDB) BIOSYMm Homo 1 o 

g *.-Jl'tp<DFASTA7ay? Ai:<toTMLto *<D*£m. TNF 

-a (PDB-1D 1 TNF&J;tf2 TUN) ^ftftittticffiftttoftl* 

ui^Lfce :nt.oTNF-aMM#i^w^it 
lt. Fas y#> K«Bia^«*o*7 i y >r*ft'otzo ^^mmmmK^ 
•zmima t -r ft t n f - « g-4Lstt#t& * a &tm 
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{c«t o xmte&M. ffi&±<D-?ti7b< l*>^ho- AJgirtT* . X«g 

«lc<t^$*SRTSEffi*tt. #A$«fc©*5*^l;:|B*K PDB4»©aStt«Kft 
*lfc#Lfco UKtOflljfiCWs BIOSYMM Homo 1 ogy^a-A 

n-/<;i/> - 7 At-f^ott, B I O S YM4tfi!©ffJ| V 7 h>)i7 
D i s c o v e r £ffll*T;|*£SSfl3t**iN* F a s U *f > Kffll&fl.ffi**-r 

TNF- o*W#|flft©»^*>*l=*Jt>T«|JS©-rn*<^:*l>««. TNF 

- a cDMi?i^l^i«^in:fti:i^$ ^ f h L 

©E?i]#-t l ~ 8 <D^zf=f- K 8 «S©T S y«H£?U**RLrt:o H 1 'v. 

8 igU©^?- K®7 = y »iSW«r^ Lfco KfcU *tU7-t» 

i - 2 ttmi?»<of^« 

0 1 K*©^*- K©T 5 ;Mi:So'§, E5U*©E?II#-^ 1 ~ 8 (D^Zf 

1 tc^-T J: -5 (rE?iJ#-s§- 1~8®7; y K^iJK^fS^^ K#^*M 5 2 
~M 5 9 t LTx JHTC©E«*fflt^o tits *t';7-iLTO+-*-^ 
U>^>y N^^&^T— > (KLH) ~>©vl^ ~ K&K <k S*££-*iJ:tftf IM^ 
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i - 3 tn.mm(Dwm 
©*§m. a#Lfc8iii0W K»-3*-rs«-*©ifi:jiii»tt*«i6 o o 

2 4 0 0 Ofe<Di$mfe^T<mmtLtzMl&-$-2>'<Zf?- KtKfcLfco 

^o^f^ >^£ff o/co 4 - 1 fcK*<DF as^> KlfflBSWI^ 

*#Ffc*&*±» 1 0 u 1 4^D- >^'-;7r- (SEPRASOU I 
ntegrated Separation Systems fct) i^jtil-n L 

3 7 tTl BfrHMiaLfco COM2/il^4~20%OSDS-PAGE 
7 3tt) 0§-7x;K:7/7^U 2 5mAICTMia-e^mF B ^»)L^ D 

frT^L/Co / >^L^>^H^©7'o y*>^?W (7D.^i-x, SEP 
?UI (<*) ) fiHMtU7'u^^^ofco^ #u->*ift»r 
LtZo &ls->&0. 5 %B S A^lmLtzO. 0 5 %Tw e e n 2 0 
tSO. 076M PBS (pH6. 4) (OT, T-PBSiBSt) 

5 o oteizifcnLti&itLmmimnzmL, muiz-cimmmtoLtzo mmm 

&U->£T-PBS-?2[5]ft&U fcJCl OK^jfiLfcfcSfetaLfcT- 
PBST50 OftlC^LfcHRPOSMiaSIM*! g sffift (rS^ft) 1 m 1 
JC^U MlCTlll*IHIRl6$ti:fco T - P B S "C 5 ECL-/7fi 
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WO 97/02290 PCT/JP96/01820 

(Maxisorps Nunctt) CO. 076M PBS 
(pH6. 4) (OT. PBStfH-T) T0~2 5 n g/^^I/{c^f?Lfc^K& 
©4-1 !CfEife©SP^ifiMF a s U # > KSBSS^I^ 5 0/zlMU 4 5 °C 

t*3 o atntom l f a s u # > mbbs^^^m^ l fc 0 -r * >3S&tK-? 5 mst 

MO. 1 %BSA/PBS^i 00/i l/tf.x;i/i6flnu ^o. y + >^L^ 0 
■7 v v > rm^fe!:^ 0. 1 %B S A/PB ST^fRL/ciitlfaM^Sn 
L 3 7°C-ei BtPaTOCS-tfr/Co W:0. 0O5%Tween2O^t?0. 9% 
N a C 1 T 2 lsI#fc#L> 1 0 ^JfilTlt/P BStl 0 0 0 ^{w^f? L/c 
HRPOt^t^I gsfcfc C^ajst) £5 Oju 1 /^^l/j^ U 3 7 
T 1 l$|!BK£ L tz 0 El6»T«s ft#&T' 5 UK >f * >£&tKT 2 U 3 

mg/mlt;H7i^L/>y7;>iO. 0 2 7 % MmtkM^'sitS 0 . 1M 
7.y+M^A* 7 7 7 -(pH5. 0) 5 0 u 1 &$ftn L 5 IN 
i£&5 0 # 1 "eSltx^AL 4 9 0 nm©(0bfcJ££«!b£LfCo £ Fas!) 

KIC«fc3T# h-^Xg|^ttC#^.S^#{Cot>T sl C r 'J U-XT-y-tr 
-<&£ffl^T&f}Lfco 1 0 6 fi©WC 8«^2 0/iCiO ( S, C r) ?oi» 
g^HJ^A (N E N£t) ^ttRPMI 1 6 4 0^ffl^T3 7 TC"C 2 BftU] 
i£#U 6, C rUfcllRLrt:,, »J{r s, C rT?»«LfclHI!&* 1 x 1 0 4 IB^tBC 
jft+Jw. ioifti»*i|»M5 0 OffiMWJi^Siatr^j&DU $bi:COS-lffl 
8&&5fc©F a s K«Ha^.««©#*±«r (Fas 'J #>.K»IIIS*«* 

^gftjO. 9yg/mlffiS) 0%t»U 3 7 °CT 4 B^ig 

si c r<Dmmzm%iizT#b-i'xmmm&zmj£Ltz 0 &ia&mm 
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©Fas <;^>-KJC3t«-*tt^StttT# h->7l$ffit^®M^LTU 

F as'J^ K«WS^«l*<!:*S^Lfc (+) L 
Kfrifz (-) o — ru- h7 -y-ir-f T'te&VZ'*-??- KtaJfll»©9 
M5 2*fcliM5 7^^K€-a#LT#&nfctrtJlll»«Fa s »J/f>KtSt< 
C++) RJ6U M5 3*fcttM5 4^7f- Kfcft^LTWtoftfcin^iflNCfcE 

ntt^ofc*<, M5 K*»#Lfcttlfil»{;:ttF a s ') if> K©7# h- 
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i - 4 m&imaim 

M5 2*>itFM5 7^f- F&&^LTmt>ntz$LllD.m5 m 1 ***fttt 
-f*>^*^ Aj^tri^ltSlL^o ^-T. #lfa^ 5 m Hw^»© 0 . 1 5M 

L^ 0 Ml? 3 0#fBHR#U §bi:3 flaiHMLfc. 1 0 0 0 0 r pm 
TM 0#M»i?U »&ftfc8:JR*0. 0 2M 'J 7 r- (P H 

6. 3) 5mli:m ML/co «&LT*»fe1&*Sfc±Lrt:«. Hi: 
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,< yZ ? T — -^sp^j-ffc LtDE AEt^D-x (DE5 2, WHATMAN 
^rrSjSjKSr^-f T7P-PM1 Oy>^L/> (T^n>tt) ^ffl^tglL^ 

M5 2*jj:o'm5 i <D^?r v%&^LTm*ntzzn?n<Dfcfam^bmmiri 

#*#fc 0 2 8 0 nm©Sbfc£«fc*)*tfJLfco 

2. ftM5 2lzf*f- Y*J i?u-1-j]sfcfc(D{?Wl 
2 - 1 &5-ttM<DVm& i^f 

M5 2WF1. lmg£0. 1M 'J^^t- (pH7. 0) 
1 1 0 n 1 iC?gft?U 7l/-f ; KffcK L H V >tf-^r >^-f A&) 

1 . 5 4 m g £m®7k 1 5 4 # 1 -eSSLfco i^#£-il£r U ^SJrr 2 

mSLfcft^ifiJPT 0 /tg*^3S*»*-l?0. 1ml i:^tfl07D^ 
h^£T5?;i'<> h (D I FCOth) tm&L, ddY79X (5 8^, ft) © 
J3tlg{cg:#L^o 2iiP B m> m&&7v( > V*ft±7 i> *.'<> h (DIFCO 

2 - 2 iaJto^«»fPffi 

1 ilHft. BSJgJ: !>*RlfiiU Fas'i^ K*BI&*«#<fc©e^*l*RL 
fc„ *"f. >T A;t°U- h (Max i s o r p. Nun c*±) (CO. 0 7 6M 
PBS (pH6. 4) OBIT* PBStUfc-r) T0~1 0 0 ng/fx;H:fR 
L*:&&© 4 - 1 tcIEifc©SB#3itS!!F as'J#> KSHia^fiBtt^- 
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ttu 4 5 °c-e 3 o annum l f a s u if > mm^w^.^^ ttz 0 4* 

&7kT' 5 HJgfc^ 0. 1%BSA/PBS^1 00^ 1 /^^gsfln LT'n - y * 

>ritz 0 zfvy*>ym£m4k%i, 0. 1 %BSA/PBST#f?L/ci/Lifo7it 

£^SD L 3 7 "CT* 1 B#iaRJS3H*-fco 0 . 0 0 5 %Tw e e n 2 0 
t?0. 9%NaC l-e2|Hl^L> 1 0 0 OfetC# 

f?L^HRPO^!ftv^X I g s$l# (^fcfc) £5 0 fi 1 /^JwUgsJO 

L 3 7 1 B^StS L/c 0 Ktei&TSL 5 [eL -T * >SE»7k"P 2 IH&fc 

8>U 3mg/mlt^h7x^l/>^7i>i0. 0 2 7 %MMiti^M^tS 

0. 1M Y7+/W>n'. v 7r-(pH5. 0) 5 0 ju 1 £gs;to L 5 
JBSfc, 1 N i£®?5 0 u 1 T^ftS-f^it L 4 9 0 nm<D©bfog£8>J5£Lfca ^0 
t££. M 5 2 h'&&^Lxmc>ntz^VXlnMmi*F as'J#> KJfflHSfl- 

2 - 3 *y ? o-^-^ta^OfFSS! 

2 - 1 -^t>nfc&-5-!n:J!lC 7 0 g£±3:fti&7k4 0 0 /^1 Jr^fRU M 

gats* • -Tai*:*. i»4tt'fx>f^7^j E«©3rjsic«ei^»iia«^«- 
}to/:„ 6 am. j&*±»+©$i(** 2 - 2ie«l©73^(Cct«9x^ 

Ltzo stx^!)-i>^i\ Fa s y/f> Ktsie-ra 

iaM5 2^7^ Y*Jtv-+)\<WfrM*L^4-?V K— 7 20^o-V (F9 1 
8 'J -X) ^m/c 0 t«OF 918-4-5 (IgGl/i), F918-2 
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-4 (IgGl/i). F918-7-3 (IgGl/«) N F918-9-4 
(IgGl/i), F 9 1 8 - I 7 - 1 (IgGl/«) , F918-20-2 
(I gGl/A) *5±tfF 918-23-1 (1 gG A<F 9 1 8 -/'J- 

XJr^itiSo &btiiz'^"/V 7^li I gM//c 3 ?o->. 

I gGl//c6^n->, IgGl/A9^->, I gG2b/i 1 ? 
d-> n lgG2b/«l^ o- ^T'&o/co 'W^'J K-v*toJflLj||i& 
* (PHFM-II, GibcoBRLtt) T?JgF*L* 6 0 %f& 

fQflfc£"e£*rflK I gGli^or-f >-A*7A (PROSEP-A. 
BIOPROCESSI NGft) U «f«!K:{*€r»A:o 2 8 0 

n mCDMi t) mtb L fco 
2-4 irC#©fHffi 

^t>n^:»S!^ (ftttftft 3 jt/ g/m 1 ) 2 n -y h (F 9 1 8 - 7 - 3 *5«fc 
F 9 1 8 - 9 - 4 ) t F a s 'J *f > K«II&fl.fll«£©ie^* 1 - 3 Kft©2fft 

lclBtt©«fS!F as^> KHM&MHg (EI 2 l:itt*7 (Pichia)» 
F as'J#^ K«HS*««) . HitSfll© 5 - 1 iCiS*&© C O S - 1 

m^.^mmm.F a s y nasi 0^*01© 3 Kie«c©c o s - 1 ass 

Efe*F a s U KttlS^ttiffll^o 2'<kVi#-k LTHRPOKtft 
g s£t# C^att) SrflHV tfctfilCttTMBttlK (S C YTEK 
Laboratories) *fflV>fc„ H 2 {c^rT <fc o ic. F9 1 8-9-4T 
l±$WP*fo 3 ;&{**!££»«**© F a s x )ii> Kffl&fttiitt. C O S - 1 
F a s y#> KflflflS^S^fc^tfiJIMF a s y KTf'O KjWfctliSft 
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Fas h*tm£iLT^Z,Z.ttimmZtltz 0 — ^ F 9 1 8 - 7 - 3^it 

gffcitfCOS- 1 E&5fe<DF a s 'J K«M&*MSttJcMy<> K*<4fetiJ<*ttrt: 
i^ilMF a s KKtt'O K*<*tb$ntt^-ofc 0 Fas'J^ 

El 3 {C^-Ti-^t-F 9 1 8-9-4ttT#h-->XBI*ffitt*^'fb*-frtt^oyi 
F9 1 8-7-3|c«T#h-->^St*flSitt«tt*<B4i)t>nfco Cft<ki?M 

o»ttstft{*:*«ficaE-rs z. turn ^\zu^t Zo 

3 - 1 »^l)K©»M&tf ZOftfi 

Jft#tt*tt C O S - HIBiaJ=IB«S-»i:TaJfc-rS5firtt-FW«SL/rFa s 
K*BB&fl.®**{!effl L/C C O S - 1 *lBa**© Fas'Jj!f> K«IJia^«*tt. 

m^ntum^mwo 95/13293 <om^m 1 8 trtetfe©^^ x ~ k 

pMl 0 7 0^COS- l«Ha^*ALA:JBfMEl!l{*:COS- l/pM1070 
fcffl^TffJSLrtio -ftt*>£s 8. l/zg©pM 1 0 7 0|:40/ilO10mM 
Tris-HCl (pH7. 4 ) / 1 mMif 1/ > i>T 5 >V3Bm T E 

'^7r-t«t) Lfc„ CtlK N 0. 2mg/ml DEAE-f 

^Xh^Vfci^S OmM Tris-HCl (pH7. 4) lml^tftS 
D-MEM (B^SI 0*) ) 1 1. 3 m 1 S-^Jn U DNA-DEAEr*X 

15 0 cm 2 (D^-7773f*3ft; hiTfl^iLfc 
COS- HMSKDNA-DEAEf^X h5>«B^**«TU 5%C0 2 # 
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tETU 3 7 "CiCT^S L> JgJtl£gl{*C O S - 1 /p M 1 0 7 0 ^„ 4 ttRS 
fitx DNA-DEAEf*Xh7>I^iiU 1 0 % 9 -I/Jfeifcrtl?* ( F B 

$ t> I: 4 8 ^PieS Lfco P h e n o 1 red free D 

— MEM (FBS, BSAfti&tlD) tcXtfeU ^^C9 6^IBSlLfctt, 

ig#_rJltte 1 2 0 0 r pim?5 55-Ifflat4>LTitiiMSl*l»5feL. 0. 2 2//m© 
^^/U^-^^Lfco i^i:^77D-PMl O^vyi^V (7;3>tt) £ 
fflUTl OfelCglSL, 2. 5ml (22. 5 n gfBS) * P D 1 0 il 5 A 

»u ^@s4iaiiLfco i o^mmLtz^m±ms o o ^ i * 

4-20 %PIHMSDS-PAGE (2 -D. f73|t) {Ci^&KjU 
■7-^7- (7 , UXf'f > KSDS-PAGE7^>y- KLow, * • ?v 
K 5 h U -Xtt) ^##(w LT 3 73tt&<D'fA'&VMt}i LtM* U 
i&Tk+T'-lftigio LTF a s K«Bia^««*atti Lfeo Jfifcb&£"t?> h 

l> =i > - 1 0 (T S =i >&) "??2 0 0 u 1 tr»«SLfct > ©*i6Jp*JJ:CK*»ia:^. 

TV^'Ob (DIFCOtt) £ffi£U ddYvOX (51^ At) OMI&lz 
S#L^o 2iBfSH£. MS-^-ffllrtM 1 0 0 1 ^fi®7n-f> h^5££ 

t^^^oh (DiFcott) tm-^bmmiz^Ltzo 
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3-2 ifitfa.me>mffi 

2 - 2iEig©^S(-^oTSiJ^LfCo HI 4 o C O S - 1 *3fc©g&# 

*tSJ!F as'J^ K«JS#«**8:#Lrt:Ttfx ( 8 - 2 ) ©5tJfo?il(d:£tifQ?ft© 
#f?ft*{c«#LA:»*!t©±#*<*&tU S-e**F a s tf #>K*IHfe*MS« 

3 - 3 * J 9 d - i-Jljn.W<DftWl 

- 2) JC3 - lEHoSDS-PAGETSiULfcFa s K«HS^«S 
« 2 0 0 <zl *MH»rttefi:#U 3 urn. rm? n- >£t#|£lfcg|f^AP^ 

t£t>*>> 2 - 2E«i©^t-J:»3F a s K&0*g£*aj£Lfco 1 

- 4 lEiEcDfitM 5 2 > K-f -y f-^BTtifctfctt&BlAW -5 @ fttr 

K-T yfE I A^jciSX^ U -^yy^frttfto^ £-f> 1 0 
/ig/ml ICPBS-e^RLfcDEAEttMflM^MS 2 ^7 7- Ftfttt* 5 0 
/z l/ijxMo'f h (Ma xisorp, Nun cit) fC;#&U 

4 5 °C-£ 3 0 L£l#£*££- L /c= -f * >55Jft*T? 5 0 . 1 % 

B SA/PB S 1 0 0 u 1 ^^x;H:aLIST3 OM^D -y^r>y 
Ltzo 7u >y*>irm*mmLtz'&, 4 - l {CfBi£CDSI5#*»$i!F as'J*' 

> KttM&ftfSBK 2 0 0 ng/ml^25/zl in*., $ fc> »C*#±fl!f 2 5 // 1 
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BST 1 0 0 OteJC^LfcHRPO^l&St^X I g stitft: (^=»*±) ?-50 

a l gsAn L 3 7 « l ^rasa; Lfco 5 EiftjMk $ t»«c-f * 

-e2@ft»U 0. 0 2 7KifllMfc7k**#t;3in«/ml 0^h7x-U> 
5?TS>/0. lM7v*;W>'<»7r- (pH5. 0 ) £r 5 0 u 1 ^JD L 
1 0#|S]RJ6£-tt\ 1 N«t5 0 # 1 T'KfE^itLfco "RftJgftiC «fc <9 4 9 0 
n m©IK7fe)g^aiJ^L^o *©*S*. M^FJ*"? 4 - 1 Ktt©nr»3!F as'J*'> 

ttttaaMtflsAFk ^isi-fit^ a*8S*tu--f.x.>T-<f *j ietg©|jg 

F919-9-18 (IgG2 b//c) ^lit^/v^^'J K-v 1 ^u->£- 
3-4 *L&©fHI 

F 9 1 9 - 9 - 1 8 tn#©Ttf h - ->X»flSIgtt* 1 - 3 E«©#ffil'f£^SI 
5tL/c„ H5^e»l«e»^<i:J:"5t^ F91 9-9-1 8lt BI&#fFtfJg[g& 
g8WO 9 5/1 3 2 9 3 (D$mm 1 5 :feJ;tf 1 6 {CfBigcDiiF a s 'J # > K4a& 

F 8 8 3 -i-u?) twteJ^a^wsMStt** u zomftmmmmmwt 

&W2:WW0 9 5/1 3 2 9 3 ©HifeflJ 1 KsdM® h F a s-FciD k&^k 
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4. y^E I A^CDfFSSl 

4 - 1 ^^©fl^ 

LTffl^S F a s U KjBBia^«i*«OT© «k "5 KM L^io 
( J ) KM&G>mmtt 90thFas';#> K*nfla*lft& 1 7 9 T 5 y If 
3- Kt5DNA?-ttS^7Xi KpMl 2 8 3 ©il 

t>X^7-fv-l (TCTCTCGAGAAAAGAGAGC AGC 
TCTTCCACCTG) *5«fctfT -f 1 (AGGGAATT 

C CTATTAGAGCTTATA) *ft^lSLteo -b>X^-f 
b° + T^SI6^ffl-7'5 X * KpPICO (Invitroge n*±) ©a- 
factor i/{T1-ilGffl<D— ^=>- K-rSttSBE^J. k h F a s U #> K*B 
J&*MK*©N5fdBE?>U fciCfXho INF (CTCGAG) £^tfo 

k hF a s y#> KailS^«S«©C5|dB«»«:3- K-r 
S££E?ik K> (TAG) fei^E c oR I N h (GAATTC) £ 

S6nfc , /5'f7-«ft^ni 0 0 pmo U ffl^#fF£llS£&SJWO 9 5/ 
1 3 2 9 3 (D^mm 1 8 tctetfe©. k h F a s 'J ff > FmfofWRiA 1 7 9 
T 5 KtSDNA^tW?^ ; KpMl 0 7 0 ^5 0 ng, 

dATP. dCTP. dGTP, d TT P &*tl?tl 2 0 n m o K 2. 5 
jx^.yhCDPfu DNA#U>5- t?fcigf*©P f u'<»7r-l 0 // 1 
JCX h-5* v?->&) 0 0 ,u l©*tt*«ia!Lfeo DNAt-vW-f 

£-5- (PCR->XfA9 6 0 0. /^-+>x;l/ 7 -tt) 3rG£ffl LT, 9 4 °Ctr 
3 5 5tf3 0g>s 7 5PCR^3 0 
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<< ^^^^ mntzP c Rmva&E c o r k xhoi -c^m^Hbu 

pPICQOEcoRK Xholt^ Hcffl*iA*. it>tlfc7 , 5^^ K 
*pMl 2 8 Si^igLfco 20/!gOpM 1 2 8 3 ^BglI ITftHb-TSC 

(2) tr*Tii«©^SME«l 
tf*Tg?-l5G SI 1 5** (Invi trogentt) ^YPD^U-F (1 
% (w/v) h ^-7h^nh5^F/2% (w/v) ^h>/ 

2% (w/v) D-^VUn-X/2% b T#-) Cttai*. 3 0 °C~C 

2 BlH**Lfc8U $-3ni-^ 1 0ml ©YPD (1 % (w/v) h 
Y-Xh^^7h7^h/2% (w/v) ^h>/2% (w/v) D- 
SOUrj-X) JC*Ci//^o 3 0°Cs 2 0 0 r p mX*m&Mt oiSSSL 1 0 # 1 
£5 0 0m 1 <D^?^^-lzAtltz2 0 0ml ©YPDKftB**, $ 0 °C. 

2 0 0 r pmtMt 9^§t^€. ^ iti J: *3 OD 6 0 0fc*<0. 2 — 0. 3 <D 

B£-g^*i&£ 1 . 5 0 0 x g. 1ST 5 #IH»taMSt8L P#£ 2 0ml 
B9«B*lc»»LTft*L, 1,5 0 0 xgT5OTS^IL/c, H*£©JSIfF 
t$bi:if*2 0mlOSED'<'>77- (0. 9 5M VJ\/\£Y-)\>/ 
2 3. 7 5 mM .x.*- U > 5? T S. >mmm ( E D T A) (pH8. 0)/ 
50mM DTT) X' 10, 2 0 m 1 CD 1 M V/Ut* b-jVX 1 [el^L^m. 
20mlOSCE'<»7 7 - (1M V ;b h* h - ;U/ 1 mM EDTA/ 
lOmM pH5. 8) £#SMBLfco 7. 5 ju 1 

© 3 m g /m lf*!J7-t'(zymolyase N Invi t rogentt) 
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&1 0m 1 <D&mmmmzmiJQL. 3 0t1?9^>+a^-FtS:(!:l:J: 
0, 5%SDS*l:*iy50D6 0 Ofc©ffiT**fil<hLTs 7 0%©gf^ 
7iP^7Xhjt Lfco 7 5 0 x 1 0 »BBflt^(»«. 1 0 m 1 CD 1 M V 
>Hf h— ;WS«T 1 IsU 1 OmlOCaS^i (1M 7^h"h-;b/l flmM 

hnM^ PH7. 5/10mM ifrffc^Uv"* A (C a C 1 , ) ) T? 1 HI 
MLfc^ 0. 6ml©CaS«iSLfc 0 

0 . 1ml ©XT * n^°vX hig&JC 1 0 # g©fifl«p M 1 2 8 3 £rg* 
JtaU Mt? 1 OftfS'f >^tsl^<- h L^c lml©^ >J if- U >^ V =J- 
* (PEG) /CaT (20% (w/v) PEG 3 3 5 0 / 1 0 mM 
Tris, pH7. 5/10 mM CaC h ) SM^L IflTl 0»f B l 
^^a^-M 7 5 0 xgT'l 0 ^PbI^^III L tz 0 1 5 0 fi 1 © 
SOSM (1M v;Ufcfb-;k/0. 3X YPD/lOmM CaCl 2 ) 
MuSfe&OU O^FeIH h L£:SL 8 5 0 // 1 O1M 

4 5°C{C^Mt/c 10ml ©tXfy^itil.iRDiSiJ (0. 1 8 6 %/ 
ml V^t*h-;l//2 Omg/ml D-^3-Vl 3. 4 mg/m 1 
-f-^h HhDi?x> ^-X/0. 4/zg/ml t*tf>/5 0/zg/ 
ml \.-trn/9 x 0 u g/m 1 L-^ f t->/5 0 g/m 1 

L—Vi? >/ 5 0 u g/m 1 L-n-fv/V5 0jiig/ml L--CVo-r-> 
>/l% ^±ieo^^- 1 0 0 p. 1 gsta^ RD Bzfls— h (2%T 

*'-/RD§il) C1IL> 3 0°C-e4 BUBMLfco »S>nfcJBJHE» 
^MM^U-h (1 3. 4 mg/m 1 -f-Xh ^I-d-;x> ^-x/ 
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0. 4//g/ml >/0. 5% *9J—n//l. 5% TJf—~) jo<t 

[FMD/U-h (13. 4 mg/m 1 -f-Xh t^f Fd-;x> K-x 
/0. 4//g/ml f?i-^>/'2% D-?*;U3-x/l. 5% T#-) {3 
3 0°C-£2 BBUMLfco »«ftMD^U- hTttliJiL, MM^U- 
bT?{i f5£/v fmm L <E <- ^SME»{*£*ft LIBS {cffl ^ fc„ 
(3) tFFas'J^ K*B§a^.««©***fflt^^ 
(2) Tf|s«LfcJB»|g»#*5 0 m 1 ©KttSJcAn^: 1 0 m 1 ©BMGY 
(lX(w/v) -f-X^^^h5n/2% (w/v) ^ h >/ 
13. 4 mg/m 1 -f-X[> ^ h d v?jc> ^_ x / 0 . 4//g/m] 
b"*^->/ 1 % ( v/ v) ^U-bn-yl//o. 1M U>tt#lJ9A 
a'»;7 7 - PH6. 0 ) eft 3 0 2 BPlIi ^ blC 5 0 0 

m 1 T-r ir— CAftfc 10 0m 1 OBMG YtfMCiggf££- 2 m 1 "f ogsfln LK£ 

-5. C itcj;^ OD60 0 fc*< 10-20 2 L£*f 

4 0 0 0 xg. M"C1 0 #HISt'C>#il£fr 9CilC«t«)iEf^U 400 
mlOBMMY (1% (w/v) -f-Xh ^?Xh7^h/2% (w/v) 
4mg/ml -<-Xh t'f hn-^x^ ^— X/0. 4 

Ag/mi t*^-f->/o. 5% (v/v) y^y-^/o. im >®e*7 

'J9A'<»7r- pH6. 0) CljRU, 5 0 0ml v-<t-8*IC^nf' 
ft5 Omlf^ftU ££>iC3 0°C"e2 BllSi^i^m^ 13, 000 

ifcicO. 2 2 //m®7-r>>l'^--C : '5iiLfc^#±^5 0 m 1 £• 8 0 %ftftjfit£ 
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iz «k *) «#r U 4 °C-e 1 tirRSj&fcffft. lOOOOrpmf 10 Li£ 

$&.&\ElW.Ltz 0 tfc&ZO. 1 5M NaCl^ttO. 0 6 7 M'J^<y 
7?-(pH7. 2) IzmML, mVtLtzo mVT'&, 1 O O O O r pmf 1 0# 
IHJift&U ££IC0. 2 2 ^m©7>r^--p^*fe4a*l»±L/io 2ml^yVU 
61*7A (Hiprep 16/60 Sephacryl S-300 H 
R % 7r^l/V>Ttt) CT7°v-r LO. 5 m 1 ©flfi&TTgti} Ltz a fete®.*- 
2m 1 *3-z>7? ? >> 3 >tzt<0. 2 8 0 nmOSbfc^.fc'^&M^-J&tiiU 1- 
3 ^8e«c©^twct<9S7 5^->9 >3 0 jtz 1 *fflHT7* h-S'XSN«gtt* 
S'i^ L/Co 2-1 fet6©^j*(CSl&^#-7 7?-> 3 >50//l ^-f a; 

ru- Hcjgfp LStM 5 FEftTFa s U #> K£tfetH Lfco H6tty 

^-5^©^ -v - h- £tk LTfc «5 s #iM 5 2 KtftttTfli 2 iorftCD^ 5 ? > a 

> fc*rMtt§^J£tta<K«> t> ft/c^\ T # h - v XRSHgtt Jifi^aOJ© 7 5 ? 

> 3 >lC©<^-^i6 t>tl/Co S4±<2>lga6 £n/C7 ? > a 4 - 2 0 % S D S - 
PAGE (T^nfct) tcj^tfc^L/ci^, F a s Vtf> KffllS^Ma*©^ 

> 3 vic©«£-Ma6 i^5H^a#Jo^ 9 > 3 >{r{^^F» 1 4 U5"JB-Uh©'<> K 
sWfctfiStU C©#SJteFa s U^>K*<jiafcLA:t>CDiJt^Stlfc C^T. » 

? 3 >&M#>. 0 (T^^>tt) -ewtu BSA*«*S 

fflfHIF a s y K«BIS^WR«tt»«**©«*±*«r 8 0 XiSfDSIScTfW 
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^ N 0. 1 5M NaC15-ttr5 OmM Tris-HCl (pH8. 0)-? 
SitffU h F a s - F c^fe&Ltz-fuT-'O A-^fru-? 7 4 > (f - v V 
Of*) *±) 77^-f^-*7A (5ml) trTy^-r LJ^T©=t9fwLT 
tt*5, g77^f^-*7AI±, BR^ftiS&MIWO 9 5/1 3 2 9 
3 O^ISfe^l 1 iCfEtfe© h F a s-Fc^DT-f>A-t^o7 7'f> (fyV 
(80 tt) (DmftXmizEMLtDlsmz&^fttlLtzo ftifrSL 2M NaC l£ 
tt5 0mM Tris-HCl CpH8. 0)-C*ttiU 2 8 OnmOt-? 
*@|RU 5 OmM MES'<»7t-(pH6. 0 ) tciitff L fco 
Mono S (HR5/5, 7 7 5/ Tit) C77*7 -f Lx 5 0 0 mM 
NaCl^t?5 0mM MES'<y7 7 - (pH6. 0)T»tflLs 2 80 
nm©tf-^*I3iRL-b>hy a>- 1 0 (7;3>a)f$iLto PBST 
B S A^ B °n<!: LTL o w r yft(:i*)iai^l(ij Lfco ft 
!2F a s 'J 38#g CMBmrn SO 0 fi g/m 1 ) *mz a 

4-2 #U ^a— ^-^ttfrlckS-y-v K-T ?fEI A^OfP^ 
D E A EttiatflM^M 5 2 Kffitt&ttF as'J**> KftJfllW (a v h 

8-2) K-f -y^-E IA^tft«Lfc. £-fx PBSTrl 0 // g/ 

m 1 {C#f?L/cDEAEffil5!^-b-^M5 2 - Kffi{*& 5 0 n 1 /fx;Voo 
-fi»y7°l/- h (Max i s o r p. Nun ctt) (C#&U 4 5°CT?3 0#IHJ 
MSL*S^rLfco >T 5 ElftiMIL 0. 1 %BSA/PBS^1 0 0 

/£ 1 /•> J^USsflD LMT? 3 0 #537 p 7 + >fLfco 7"d, + > L 

o. i ^bs A/PBST?#*?Lyi»8iF a s yjy> K«na^««o 

~2 5 0 ng/ml^2 5^1JlD^ ££{C0. 1 %B S A/P B ST 5 0 0 & 
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tZiftW L/cfctF a s 'J KtrCJfltft (D-yh8-2) ^25jiil mfiQ Ltz a 3 7 
tTf 1 l$|H]£&&3L 0. 005% Tween20 0 . 9% NaC It 

2@ai>L ifctci 0%^-9-^Jtnyt/PBSTl 0 0 Ofeir^tfcHRPO^ 
iliav^xl gstiiW (^nft) &5 0 # 1 gsfln L 3 7 ^ 1 ^SXt^-fr^o 

mfti&-c 5 iHisfc^m. $ t> \z << * >^tKt 2 mm.fr u o . 027 %i©^^7k 

mg/m 1 Ot^h7iil/>i;7 $ >/ 0 . 1 M v -y *^-^-f 
>a'.,7 7 - (PH5. 0) £5 0 # 1 mimt 1 0#ISRiG$t»\ 1 Nig®? 5 0 
# 1 TlIt^MLfco MSfj-iciO 4 9 0 nmORjtH*S!l^L/:. EI 7 ti 
fPfi£L/c^ffi^^^LT^€.„ ^{i. Fas K^lf^i^i; 

4 - 3 =ej ?v-l-JU$Lmz£Z>-y-> K-f yfE I A5S©fES! 

fro 

if, +Si9 (Immunofluorescence and Re 
lated Staining Techniques, W. Knapp, K. 
Holubar and G.Wick eds. 1 9 7 8 ) fD^F&t'&lv * 

(RZ3. 1 K $M (*) ) ^6mgffiL^ 1. 5 m 1 ©m^TKTigfl? L 
tzo ft.lzm%*1?feMLtzO. IMJ ?M3Vm&1- h U^A^O. 3ml^in 

0. 3m 1 OMULto C©jgj££0. 0 0 IMOft 

18^777- (pH4. 4) K**LT4 W-«i8*rLrt:o 
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n^tlfzmi&it^)^^-^^—^ 1 2 7 # 1 (.s<)V**-i/if— \S 4 OO^gffi 
S) lClM»<-y7r- (pH9. 5) *7aUS4lU »tT0. OlMg 
|a'.,7 7- CpH9. 5) Tf2#fU«8t;?a-t^ift (2~3mg/ 
m 1 ©fcO) 5 0 0 u gti^^JnL 2 5 c Cl£T2B*lfflKjeS-t*-rt:o 
0. 0 lM^lifS (pH9. 5) t^Lfc4mg/m 1 ©7K*-fb*^ 
ith'Jf A^l 2 // 1 j^toL^T^B^f^BLfco fti: 0. 0 7 6M<D 
PBS (pH6. 4) (C*fLT4tn?-;£3#TU »&nfc^^**->^— tf« 
8X->*-*p-X. 0. 3%BSA/PBS£gs*JDL-2 0 

PBST1 0 /z g/m 1 JC^fRL/cF 9 1 8 >"J -X^fcfiF 9 19- 
9-18 ?n-^Hjt#S-5 0 zz 1 /^x^fo^Ay/U- h (Ma x i 
sorp. Nunctt) Jc#£U 4 51CT-3 OdlBaaLtt^tt^S-frfco 
-f * >3S^7Xt? 5 ElgfeiWfe. 0. 1%BSA/PBS ^r^jD L^fl-C 3 0 ffiStf 
a y *>?Ltzo yo7 + >/MliL/:t, 0. l^BSA/PBSlrflR 
Lfzm SSF a s 'J FiMH 0 ~ 1 0 0 n g/m 1 £ 2 5 zz 1 *PX.. fttc 
1 0 5~2 zz g/m 1 C#f? L fcH R P 

(F 9 1 8 ^'J-X&SUteF 919-9-18)^25^1 j^&nL 3 7 0 Ce 1 
*HffiKfo£-&tz 0 0. 0 0 5%Tween2 0^0. 9% NaClMI 

t 5 mmftfez hi- 4* 2 u 0 . 027 ««K^t7k***t? 

3mg/m 1 Ot^h7x-l/>i?7 ^ >/0. 1 Mv^M-f >'»;7 7 - 
(pH5. 0) £5 0 zz lj^jDLl 0#IHIRj6$-tt\ 1 Nmm 5 0 /z 1 T=RJE£- 
#lLL7=o (BbfcJgft-fwJ:*) 4 9 0 nm<D&ytm&fflfeLtz 0 &2 te* J >/ v - ± 

7 2 



WO 97/02290 PCT/JP96/01820 

J\sijL&<Dm&-&ib-&1o&ZfE I ACDmm&mLtzkCDT'&t). tn.M 5 2 ^rff- Y 
*J (F 9 1 8 ->'J-X) itnEF a s Dtf > KJftf* (F 9 ] 9) 

?v-)—JUtji#m±<D-ti-> K-f y 5 F 9 18-9-4 /F 9 18-7- 

3 ^EIi;tfi:#:T?*&F 9 19-9-1 8/F 919-9-1 8 F-T 
%t^imr^ibr>tz a tt*>. 3E 2 K*i^T®lia5RjStfe&x OJi*SlBtt* % Ate 
ffiRJ6tt€r. x{iS«tt*<KJ6t>n<C^^A:Ct^-ro 56 2 Icii^TSiHFSn; 
M5 2fcckO''i'-9-^laM5 7 tt % M5 2fccfcZ>*M5 7 F^ft^L^-**' 
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5. 9Al&k<DWm 
5 - 1 §1F as^> K®fEK! 

thFas'J^ K©fflB&^«©^&l*fln?*S# 'J ^-/f- Kn d 4 2 *5 
c d 1 7 9 ^BBMSttliiJSii&WWO 9 5 / 1 3 2 9 3 ©^JfetflJ 2 1 ICffiifeCD 

ctO'c d 1 7 9 {i-en-^'tlND 4 2 fciO'CD 1 7 9 £ LT^£ftT^£ 0 * 
*u t h F a s U # > K©*Hja*«tt©^S£S{*T?* S * U Knd5, 
ndl 2, n d 2 0. n d 3 2 &<fctfn d 4 9 . thFas'J#> KOHHS^MI 
L 1 7 9 Ftt t»Wcai«®!F as'J^ K«r£tTO*ftT? 
SHfiStirfco tt*5* n d 5 N n d 1 2 , n d 2 0. n d 3 2 . nd42 
tfn d 4 9 te. W&m<DB&m^9 CIS*© 7 5 ^ M?'J©N*J^S>. 
tl5T^y^. 1 27;;SS> Z07;;t, 3 27Ui^ 4 27?;Sffcct 
tf4 97;;»i<)t*Lfc*n^n6x 13. 2K 3 3 . 4 3*Jitf50#l 
©7; y®e^t> 1 7 9f@©7i ;iiT®7 5 SWtWS&l&fi'? K 
-e^^o # U Kcdl 79 ttE?»J*©EyiJ#-«3- 9 icl5i!c©7 S y @£ 

E*iJ©C5fcjB**S> 1 T 5. y«*<^L/tT 5 y^E^iJ, "Ttt^^T 5 /^S"^ 1 
^6 1 7 8*-C=©T$ yKE?IJ*W"^*#U^^ KTf**)s K 
L 1 7 9 FttEW*©EflI»9 JCK«1©T 5 yKE?iJ©C5l5j«T 5 /gS^Slr 
i5D-f->^7 ;i/T5 — ^^Bft^n^ipy^^ FT?* So fflt 
IF a s ■;#> Kli. &&&t LTF as'J^ KiS*tt5^5X5 K** 
ASnfcCOS-1 lHJia«ffi±JC«S LtFas 'J # > K*<««±»*J:itt» L 

fct>©-e£>5„ 
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( 1 ) KpM 1 0 8 1 <DjfeM 

h h F a s mm^^^^f- KithFas'J if> KfiMSWR** a - 
5^7X; KpMl 0 8 1 &OT©#&T*fFML£:o CCpMl 0 8 1 12. It-f 
3.-7— i/ 3 >{c«fc«5s bhFa sttlS->^>U^^ K&=>- K^S 
i£&ge?iJcp<cS pel. P s h A I K«E?iJj&<^AS*U 4fcthFas'^> 

K*a- K-rssggewj-p s 1 1 mwmwm\znx^z> 0 

■b>X7 , 7^v-2 (TGCGAATTCAC CATG CTGGGCA 
TCTGG) fc«fcD J T>f L -lr>X'7*5-r v- 2 (C TT C T G C A G G TG G A 
AGAGCTGAGCGACACTAGTCAGAACCAGAGG) 

■frSKJiJ© 5 * *JM!*iEcoRIt'f h (GAATTC) £r£A,WS 0 * 
it. T>7 c -t>X^'5-f -7-2 t hF a s »J2f> Kfflfeft1Htt®N£ttffl<i: 
thFa s$im'>r±>\"<zf* K©C*ttS«*3- K-T 3 
Pstlt-fh (CTGCAG). Spel-tf-fh (A C T AGT) > PshA 
IiM h (GACTAGTGTC) »6>nfcT >^-b 

7-2t, -t?>X7 p -5'f-7-2 < !:£:. tM'tll OOpmoK thFas 
$i®^3-KtSDNA Whf N. (Itoh N) C e 1 K 
6 6t, 2 3 3 - 2 4 31^ 19 9 130 *^57; KpBLF5B-l* 
50ng, P f uDNAtflM 5— if* 2. 5 Stft® P f u/<* "7 r- (# 
lc % xh7^y-» &l 0/z l£t?l 0 0^ lo»«4a8Lfc„ DNA*- 
v;Hf-r ? 5 - (PCR->^fA 9 6 0 0 . > L 

T> 9 4 °C. 3 0 & ; 5 5 °C. 3 0 # ; 7 2 °C. 1 $Mr 1 If^ * ^i^S P C R 
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<£3 0U"-f <7 )Vfi oto PCRl^E c oR I fccktf P s t I "CILMfllU 
TA'n-xy/l/f^ilcfLfco i&7 0 bp©DNA»rtt-*lslJRU *T^-y 
>? 7.*y V (Qiagentt) 1>T D N A L SISttttFtURi 
fiHWO 9 5/ 1 3 2 9 3 ©ggifefli] 1 8 {Ciegj©?^ X 5 KpMl 0 6 7 © 
E c oR 1 1M P stlt^ MSHC ±j£©#j7 0 b pODNASrfr* 

S p e I h iOP^td 1 6 bpOWSot ^CT% |(l*ltt5Ec oR 
I -fr-f h^^Sp e I -fr-f h*-^OK^J^^5^:i6cD-fe>X^-'; =7* ? Is* 
f - Kl (AATTCACCATGCTGGGCATCTGGACCCTCCTA 
CCTCTGGTTCTGA) . 7>f-b>Xt'J^^Utf Kl (C TAG 
TCAGAACCAGAGGTAGGAGGGTCCAGATGCCCAGCA 
TGGTG) *ffc9fc^jaU t*l*n*l nmo ]f^t % 2 0 # 1©TE*« 
*WiaL^o C©TE?&&£9 5tf5»i^ 1 6 SCItK: 

Ztl-etlE c o R I tOBrBSRli S p e I OTl^U^oDN ABff«-*»fco 
£_bS© 1 6 b p^lU^xi K©E c o R I h i S p e I 1M MHHc 
#AU pM 1 0 8 1 ^-#fco 

(2) KpMl 29 1 ©fttS! 

*-*\ -trVX^'^'f v- 3 (CTGACTAGTGTCGCTCAGAAGG 
AGCTGGCA) fc«t^7>f tv^^^f 7- 3 (GTCTTCCCATT 
CCAGAGGCATGG) £4b^£-/£ L fco C©-t >X^5-T v- 3 hh 

7 7 



WO 97/02290 PCT/JP96/01820 

Fas tftM is 7 -WW?*- K© C M^M^&M-t 3 TxJ t , thFas 

i-ZM&mWt S p e 1 1M h (ACTAGT) , PshAIt-f h (GACT 
AGTGTC) <£#//U^So T>^-tr>X-/5-r-7- 3 (i. thFas 

U^f>K«lia^<H«©cDNA©«3£^«|0 1 6 4#B#*& 1 8 6 
MAIT. B s t X I t'f h (CCAGAGGCATGG) ^AT^&o 
jlt.nfc-irvx^^T-sfcitfT^f-feyx^^'^-s^ti-Ptii 0 0 
pmo K SI^#fFfcbBS^MWO 9 5/1 3 2 9 3 ©^Jfe^J 1 2 iClgife© p B X 
-hFLl£50ng. dATP. dCTP. dGTP, dTTP^W 
ft2 0nmoU 2. 5.3.— *y h © P f u DNAt' 'J ^ 7--tffc<t Zfjfett 
<DP f u'<y7 T - (*i:Xh7?^-» 1 0 u 1 1 0 0 // 1 

l^L/Co ±IE CD tH»CPCR*m\ ibtlfcPCRl^Sp e K 

b s tx (i) Tf^iyL^-r^x^ kpmi osi© 

SpeK Bs tXIt'C Mc«*i&*. K£pMl 2 9 1 <t 

(3) 7*7X; KpMl 2 9 2 (DftM 

-fe>X:/5-f t-4 (CTGACTAGTGTCGCTCGAGAGT 
CTACCAGC) *fb5^JdcLfco :©^>X^7d'v-4li, hhFasla 

«ll^<S*ON5ld«IB 1 3#B^5> 1 7#gif07 5 K^S* 

*E2W£Spe IiT-^T h (ACTAGT) . PshAlt-f h (GACTAGT 
GTC) £#A/7?l>£ 0 
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mt>tltz-t>XZf'?-(-7- (2) CDT V^-fe^XT 0 -?^ -z- 3 

LT (2) £|oI*i{CPCR<£mv i^:PCRIi?rSp e K B s t X I 
-e—mffiltLtZc CM (1 ) T?fHKLrt:7-5* £ KpM 1 0 8 1 CDS p e I s 
BstXIt-f Mz*&*ii*s W&titzzf? x ~ F*pM 1 2 9 2 <h<fr£L 

(4) 75X5 KpMl 2 9 3 ©fp§S! 

-lr>X^7^T-5 (CTGACTAGTGTCGCTAC AGC AT 
CATCTTTG) £4fc^£rJ& Lfco d©-fe>x7-5-f^- 5 tt % bhFast 
WJst'i-J^-?* KOC^fiSMBJtc&B-rST 5 y KiB^Ji, h h F a s U *f > K 
*M&#«J*©N3fcJSfi!l 2 1 #B^& 2 5#B*T?©7 * y&ie^j^- K«jft 
H^iJi Spelts h (ACTAGT). PshAI^h (GACTAGT 
GTC) &-£AjWZ> 0 

#t>*l?c-tr>X75-f^-5 £ (2) W^LfcT>^-fe>xy5-Tv-3^ 
ffll>s (2) iHflli:PCR*lT^fc.S&ntPCRS«*SpeK 
B s t X I T — m.m\t U pM108 1©SpeK Bs tXIt-f h tCijfi<£-iA 
ibtlt^X; K^PMI 2 9 3 t^Ltz 0 

(5) 75 X = FpMl 2 9 5CDftM 

-fer>x75^- 6 (CTGACTAGTGTCGCTAGTCCAC 
CCCCTGAA) *4fc5^JifcLfco C©-t?>x75^ v- 6 ti. fchFastit 

Ui/y+t^-ti- y<DC3mtmiz&.mi-&T s y ®E@e?ij<t^ t h f a s y # > k 

SIB^JiSp e 1 1M h (ACTAGT) % PshAIt^fh (GACTAGT 
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GTC) ^TU5o 

(2) tmmzP CR^fro/: e mz>tltzP CRift^S p e I, 
B s t X I •V—mmitL, pM 1 0 8 1 ©S p e I , B s t X I bl~ffl.&& 
<&-, If in/c^x; K&pMl 2 9 5 <t<ft£L*io 

(6) ^5X5 KpMl 2 9 6, p M 1 2 9 7 , p M 1 2 9 8 , pM1300 

(2) J^t> (5) T?§t>ft-7*^X S FpMl 29 K pMl 2 9 2, pM 
1 2 9 3 , pM1295 Z-ZtlZ'tlE c o R I , Kp n I X—MffiltL, 

T^a-xyyum^Sft^L/io -£tt-rfti$5 so. 570. 540. 500 

b p ©D N At&fK-^-lHliR L +7^x> (QIAGEN) £D + 7x>y^x 
(QIAEX) +7h^fflLTDNA^SS!L^o ■M&*Blia»fi / <* P E 
F-BOS X>"?i3£.Zfi-ft? (Mi z u s h i ma & Nagata, 
Nucleic Acids Res., 1 8 #, 5 3 2 2 1, 1 9 9 0?) I: 
d h f r ilfc^ ^tfc Lfc^7 X ; HpMl 10 JOEcoRI, 

Kp n I hF^tc, _b£©#j 5 8 0 , 5 7 0 , 5 4 0 , 5 0 0 bpODNAf 

Fr&m&&%; 'm&ntzzf^xi h'&zn-etipMi 296, PM1297, p 

M1298, pM1 300 t$i%, Ltz D 
ftMLtzzr^Ki KomSSe^PR I SM Dye Terminator 
Cycle Sequencing + 'vl" 0<— ) <t DNA is— 
y^t (^;l/3 7 3 A, /<-*>x/|^-) ^flLTft£L/:o ^©M^, 
7*5X=KpM1296, pM1297, pM1298, pMl 3 0 0i:« 
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^tlt'tl. t hF a s K©ttB&#«#©N5fc*J:e>tt*.T6, 1 3, 

2 K 3 3#Bmi$©TS y®?@e^ij^r3- K-rSHUM&fmSiPCT/J P 9 5 
/0 0 8 8 3 OE3FlJ*OE9U#-f - K 2 % 3 *> J: O' 4 KKtfc© D N A * tlT 
l>SC<i:*<5i^$n/Co *56K*e>tis mSCt^X; KpMl 2 9 7 £> 
iCFpMUOO^ *B§»HB 1 0 \&fflmf&^ »&*lfcJBR!E*{fc*: 
11HB 1 0 1 (pMl 2 9 7) . HB 1 0 1 (pMl 3 0 0) fe^X^I 
M&.ffim$ZWi^ 1 9 9 5^4^26 Btt"?fF§t LTC>£ (gKS^FERM 
BP- 5 0 8 3, FERM BP- 5 0 8 4) <, 

(7) t hF a s KSMS*««*=i- Kt5DNA*tt5^5X5 F 

pMl 0 7 0 -pUCl 1 8 OfF^ 

-trvx^-f v-2 (TGCGAATTCACCATGCTGGGCA 
TCTGG) fc^O'T^-tr^X:^-* v— 4 (A A C C TG C A G G TG G A 
AGAGCTGAGCAACAGACGTAAG) 3r>fb^-&J& L/c=> Hrf*:^ 
^7-2liEcoRIt-f h (GAATTC) <t t h F a s ttfiS->2'*-vU'*:/f- 

liPst It-f h CCTGCAG) it hFa s U#>KlfflBS#««©N5fctt4 
R£ a - K^-S*S*E5«I tthFas ffilg «> K© C3ldSB 5 T 

s K-rs«Ki»ij*#tfo 

»e»ti7>:^5-f tl-^n 1 0 0 pmo K b h F a sttR©T 5 / 

i^3-h't5DNA N. (It oh N)f, Cell, 6 61, 

233-243 5, 1991 30 £r#i?:/-5 X; Fp BLF 5 8 - 1 ^ 5 0 
ng. dATP, dCTP. dGTP. d T T P £ tl^ftl 2 0 n m o K 

8 l 
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2. 5^i^.yhOPfu DNA*'J^5-b'i:iSftOPf u'<-y77- 

1 0 ix 1 GW^CX £#tM 0 0^1 ©jgiS^tHSSIL/Co DN 
A-tf— v>»HM?-5- (PCR*>XxA9 6 0 0 . -7-) L 
T. 9 4 tlr 3 0 |2\ 5 5°CT 3 0#. 7 2 °CT" 1 1 i^^T ^ JV£.-$~%> P C R 
£3 0-*<< ? frftKK W-btltzP CRIME coRK P s t I T?-fi?fi 
ftU TtfP-X^um^jcl&K&L/Co &J7 0 b pODNAKfrtt^EliKU * 
Tiy*X**h (QIAGEN) ^fflUTDNA^iLfco BHitbGI 
&&aW0 9 5/1 3 2 9 3 ©HJfe#tJl 8 fCietSCDy^XS FpMl 0 6 7* 
EcoRI, P s t I T— »#HfcU _k&®#?7 0 b p<DDN AB)W£}*AU 

KpMl 070-pUCl 1 8 *%iZo 
(8) t h F a s } ) ff> K«te*«*0C5fci*T ;;i^*L 1 7 9 F 
£-3- Kt5DNA^Wt5^5X= KpMl 0 9 0 ©fpgl 

-fr>X?°^^-7 (GAGCTACTGCACTACTGGGC) 
«fctfT>f"fe>x:r5'r"* , -5 (CTTGGTAC CCTATTAGAACTT 
ATATAAGCC) ^Ik^jSLfco t>X^7'f7-7ll h hFa s U# 
> KSfflHa^^^O 1 2 9 1 3 5 #BTOCDT ^ 7 ^^n- 

2 0b pODNA^Mn 6 b pTiCA p a I 1f>f h (GGG C CO ^fitt 

SSI 7 5#B^t> 1 7 8f@if07 S K-^S*a6BE9!l*#*. 
1 7 9#@©n-r>'> ; £3 - KtSttlEJII (CTC) ^7^*77- 
K-TSttSKai (TTC) ClSiLUSo £ t><-. »J6=»K> 
(TA An TAG) ^cfctfKpn I -tf*-f h (GGTACC) ZStSo 

8 2 
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(2) <b»PCR^To/: 0 *§t>ftfcPCR^3£Ap a K KpnltZ 
MffcU 7#D-xy/Ht*li:ftL/: 0 1 3 0 b pODNA^^IsJiR 
U *Ti* h (Q I AG EN) 4ffll»TDNA*»«Lfco t h 

Fas'J#> KfflH&*f>€6«* 3-Kt4DNA *£t/ pMl 0 7 0 pUC 
1 1 8£Apa K Kpn l^ZMMHU _hi£©**j 1 3 0 b p©DN A&rK"£ 
WALtZo K^EcoRK Kpn I TrjESftSt. TiSu- 

X^VUmMacKl-tftU &j6 0 0 bpODNAIf^*7x.^x+7 
-C^iJ!L/co »«B»IBS»S'<**-p EF-BOS ( S X ^vfe «fc if ^ if if 
(Mizushima & Nagata)^ Nucleic Acids 
Res.. 1 8^, 5322 1990 30 {CD H F RM.felr&l&L&l&X.tz 
Zf^X = FpMl 1 0 3£D^n-^>m h©E coRK Kpn I if-f b|U! 
lz±&<Dfo6 0 0b p©DNA*r>* S6nfc^xi K*pM 

1 0 9 0 t4tt%Ltz 0 
ftULfc^X; KOfflEKHiPR I SM Dye Terminator 
Cycle Sequenc ing + «;F (/<— 4- >.x.vl/v — ) iDNA->- 
(-*t01>3 7 3 A. /<-+^x^-) «rffifflLT*)6Lfco 
FpMl 0 9 0 tcfi. bhFas'J^/> KOlBlia^<H«OT 5 J ®e@S?'J 
(M^m<D^m^r 9 ) CD C 3fc4jgT ^ y 5o-f-> 7i^77^ 

8 3 
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( 9 ) COS-1 *fflJJS^©#A 
' pMl 0 9 Os p M 1 2 9 6 , p M 1 2 9 7 , p M 1 2 9 8 , pMl 3 Oflfc 

±vmm%fff&m&mwo 95/1 3293 commm 1 8 izmmcopu 

1 0 7 0 , SKttfttfilB&MWO 9 5 / 1 3 2 9 3 ©^Sfe^J 1 2 CE*© 
p E X - h F L 1 LT, &LTOJj&X~ : f&m$Z&kt*C O S-l/pM 

1090, COS-l/pMl 2 9 6, COS-l/pMl 2 9 7 , COS 
-1/pMl 2 9 8, COS- 1/pMl 3 0 0, COS- 1 /pMl 0 7 0, 
COS-l/pEX-hFLl Zft^LtZo -ft£fr>t>, tnfn©^5 7 5 
KDNA 8. l/ig^40/ilOTri s/EDTA§Sl«Lfc„ f©9 
■£©2. 5 /z 1 Jc, -£ft-?:*ft0. 2mg/mlDEAE-f+Xh7>^J; 
tf5 0mM Tris-HCl (pH7. 4) ^ftSD-MEM (BtK 
SSII) 0. 7ml*jKtaU DNA-DEAEf*X h 5 >«£tt*flMKLrt:o 
6 t> *JV7ls- hT-t 5 3 HtfMtLfcCO S - 1 «B83ic 

DNA-DEAEf+Xh7>I^ii!lDU 5%C0 2 SftTf, 37°CJC 
T^il, M^COS - 1/pMl 090, COS-l/pMl 296, 
COS-l/pMl 2 9 7, COS-l/pMl 2 9 8, COS-l/pM 
1 3 0 0, COS-l/pM1 0 7 0, COS-l/pEX-hFLl 

±IET»^KlESli*COS- 1/pMlOBO, COS-1 /p Ml 2 
96, COS-l/pMl 297, COS-l/pMl 2 9 8, COS-1 
/PM 1 3 0 0, COS- 1/pMl 0 7 0, COS- 1/p EX-hFL 1 5- 
1 %FCS^ttTD-MEM^3 7^7 2 B£R3i&* L fcSL ^S±^^n 

8 4 



WO 97/02290 PCT/JP96/01820 

(10) igglMF a s >)Jf> K 
i£I6MF a s 'J 2f > Kti. S&ttStttflB&gflWO 9 5/1 3Z 9 30H 
%#l 1 2 JCK**©:/? X ~ KpEX-hFL 1 *±E ( 9 ) ISilO^&iriifelK 
COS - lfflia^#ALT»&n^KIE!ft{*COS- 1/pEX-hFLl© 

tz, ^iwv h u y * * uztvt-t— etmm&m&etF a s U rtf > 
ir lt*<dw7§ gbre) ffi«r*s6-r $nT*>»3 m. 

EMBO J. 1 1129-1135 1. 199 5 SMockO'^rt 

M. Nature Medicine. 2 3 1 7 - 3 2 21, 1996 
50 . C©i£8iS!F 8S^> KON^T 5 ygit Fa s U # > K«fl-ff 
«0 2 77; y^^L^2 8t@©W 5 >T-$>^c 0 
5 - 2 &3F a s U Kt©EJBtt 

&H Fas K^ffl t 8 >R«>fEIA ^OirLH^^^ 

1} L/co Fas'M> Ft LTF a s U hlMS*ffi«©#a*a^:is.fcO t B 
4 - 1 IS«6£DM^L^F a s U if is K«fi^« (1SF a s Hit) 

fecto'^L/cF a s u vmmw-mm cmmF a s d . 3-1 mme> 

C O S - 1 *DBa*^cDF a s U #*> (COS sFasL),tt& 

o*<c^iiMFa s y#>K ceo saw®!) -tn-t'tucsrrsastt 
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K#«-tiM5 2*<7*f- K©N5fe«MS**Bfl|LT«.>*^l/-^ (F918-7- 
3) tC5|dSfi«*«BIRLTl.^^U--r (F9 1 8-9-4) i<ft&Ltz 0 3 
fc. F9 1 9 — 9 — 1 8 (iM 5 2 KtSKfcfSrtitt^ F as'J#V KJWIfi^ 

^ife^tSCi*^, M5 2^f - K©&M«fc<9 $>IZF a s U#> K 
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5-3 JEftAtfRmcD&W 

4 - 2IEt&cDSiJ^>£ ; £flHn:t hifii^+OF a s U F&mfe&ftotzisb, 
t hJM*©!&«*tftftLfco «^ 4 - 1 GMLCDWftttHF as'J^ KIMS* 
«**0. 1 %BSA/PBSS/:li]Ef t MftLjn?«3? LflWffilft&fnit 
L/Co SI 8 {w^fJ; OJC jE#k MflljrCF as'J^> KJfcg&in©><y * ^5 > 
KA< 0 . 1%BSA/PB S#SR$iJ<fc 0 fc^HfttefciK LfcJKfl-f5#i;:£ttR«> 

£>nf\ jiii?»<z>ig»tttti>t*iL&n/io 

6 . £m&&&&lhm* F a s «J K©$J£ 

#a©fi*©*fi»%ffll»T4 - 2IE«©SJJSSi;:«fc0JlIL*F a s K 
©«l5fc*?Tofco tWfcSt LT4-1 iEtfeOMScF as^> KaMSrUiWKSrjE 
fh MfltfreWRLfcfc© (0, 1 0, 5 0, 1 0 0, ZOOng/mDH 
fflU lEIST Alfttft 2 6M. BfflBFffeA#lfili*3 6 0U C SLff ife.«#Jill?* 1 3«. 
H I Vifc(*HHfe«#Hlli* 1 *©lfe&«^M#©]ftt»*«!lJ£L*:o HI9tt 
&JtttMT©SJM*jj?Lfcfc©"T?**K JE«rAte*!ftfc*£ (ft 1 n g/m 1 ) K 
TtfeofcK BfflffF&M (9/36) . C3UFF2fe,*# (4/13). HIV 
tt#»tt«t (1/14), (( ) rttt*7h*7Mlng/mli 

L^Ji^©i®tt^j/flij^^^^-r) temw.mt><**titzi6L. 77';7if 

(2/1 0) . Hi'j a -7f|l# (3/1 2) *5J:tftrtDNAi(L#HH±&ai6, 

(i/i) ic:teivrfciRte<j»ja<K&£*u cns>©£jfc-i?Fa s y# 
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7. T>>7F9 1 9-9-1 8tn:^nI^^cDNA(D^n-^>r*5j;?>'iejiJ 

7^7XF9 1 9-9-1 8Vi#. CKITF 9 1 9 ©liS^Sl^^ K 

* -< ^i&fzr?-© cDNA^, J. Immunol. 148:1149 

( 1 9 9 2) Rtf#»l;:«a^nfc#B«rB : tiiHv' U T;l/#-Sf|f| 0 7/6 3 4. 
2 7 8 -5pj^$#M) lZ^m<DiD <<DT>t>-tS tltztf 'j J* 7 — fer'dil&S^ffl 
l\ 3£»ffi«^T--;l/*n* 3* RCKcDNAfcftJo^n^dG 
mmzT—-J\'ZtlZ 5' y^'fv-^ffl^T^ D-WbL/io PCRi#iH£*l 
fditfi^^V > Mi, pUC 1 8^^^-*»r»A^b*nfco Mfcitffi: 
*pj£««c DNA©^l:*fLT, »«©!&£* n- >j^S>* * l/*"*- KSCJ'J 

$ n/co ettcat lt«. <t t> k x^nr&ffi«E*jK«iqi 2 o©#m@e 

WOttfi©^ o- >*<EWft3£$tU ^neftH— Tr*5 £ i^^o^o sit 
:fc«fctf!M&W6*©Rr& -f > c DNAEJiJ^" t>tf ic^rft t,j&N biMS7 S 
BM»«*BI 1 1 *5J:tfBI 1 0 izmto 

8. tMtF9 1 9tfc^mmm<DZ2>\f ZL -^-^i)^inzx^tm 

Vt^tz (?-f->£>. Proc. Natl. Acad. Sci. USA 86: 
1 0 0 2 9 ( 1 9 8 9) RtfW0 9 0/0 7 8 6 1 , (*5I0U* ^TBJSH#© 
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A 9 - * ^©jt&tttt C D RBifettKI5^®»£S»te©W*tt«fc£JB 
< C ii<^$nTl,>S (Glaserl, J. Immunol. . 149 
: 2 6 0 6 (1992) ;Terapestf, Biotechnology, 9 
: 2 6 6 (1992) ;Shalab yH, J. Exp. Med. 17:217 
( 1 9 9 2) ) o $$f*t httft:*<7cO*Xi^{«t{*tffi|SI-^*ntf*5S 

if. CDR£t h-7 u-A-7-^ijia*^t>-tt-sc:tA<iifntt**fei>L^ 

S^<&3r C D R tfJtc^A-T -5 C 1 1- & <h ^ 9 C £ ri<=fc K) !PK t > <b Hi** ttSo 
V9XF9 1 gja^tCi^l^b-A^-^ffilHltt^-^t-SfeOi LTaStf 

•9 (Kaba tl. Sequences of Proteins of 
Immunological Interest, 5th ed. , 
U. S. Department of Health and Human 
Services, 1 9 9 1) <, 

3>t'a-^-yo/7AENCAD (Ut*-; K J. Mo 1. B i o 1. 1 
68:595 (1983). tt\ffl&b oTW*B»©-tf tfiWO ^ F9 1 9 

^£mi&®ft : ¥-*y :: /\'&Mm'?ztz#>izm^tz 0 ^tm*. cdr tm&tfiizm 

:£ffcffl^£©{C+#fCCDR{CiEgLjt£C6<2U V7XF9 1 97L/-A9- 

9 0 
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t*p<D7 \ j %>tt*£>\z.m^tzo t h^F9 1 o es&tmKpr&tRK 

Zt-V-I >-?2>tztbiZ^ 7^XF 9 1 9tfi:f*;^£<DCDRj&<. t hE uirC# 
©FR*iC^^n/Co 3 > fa - ^ - tf^<C D R i©f t/iiSi^L/i 

SXiatt^&OT = 7Sg^B&£*l^o fc MkF 9 1 9 iw^LTte. CCDg 
fifg©Sg2 7. 30. 45. 46. 68. 70. 7 2 fc«fctf 9 7 fc>tf 
{-SiICD^S7. 2 2 . 7 0. 7 1 45^^8 7 \^^T^^tlt>tltz 0 t MfclS 
$&<Z>i£*D<ZV<— 3 >(version2)£-2 oCDh h7 U — A "7 — 

-r^£t>*>. v e r s i o n 1 ©&§ 7 ^^^'2 2 (C;fci}£ 
T fe«tO*S (*'J» Aversion ZTtt#* Sfc^fctfTtC 

Tl*3«fc^9iL&^£>te. version2ll t Utiii LTfiffi Ll^I 

S. /Sti:J:oTlilLfc 6 t MkF 9 1 9 LTte. COg&ti. li® 

^S7 4. 93. 95. 98. 107. 108. 109 1s£.Zf 1 1 1 U £l>'<Cg 

t MbF 9 1 9^{WM^IfS« (v e r s i o n 2) nr&«tt©EyiJ*EI 

1 3 fcckC/ 1 2(C^L/co L^LttA<e»s ^<Oi4^lcCDRtg)ij!L#§^ 
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hEuintf*. ftb©t hJa&. v5xF 9 1 9 Vifo1ttz\±ttL<D^V *$i#.<Dltffc-t 
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9. t MtF 9 1 9VZ#<Dffim 

fiS«attrFli. 6 l^t»7 9i£^g©fGffi©8o©*-^-5 ■yT'tS^t'J 

=r? ? v&m^-cmm. mmLtzo *u=f*st^LTT--^u dna 

(PCR) lc«fc*>i»ttU y>HM!U Xb a I Tri-fbL. My*4/|fr« 
L. -^LTpVgl (Cof> J. Immunol.. 148:1149 

( 1 9 9 2)). itHpVg 4Hi^^-OXb a I If-f h^-y-T'^D-^ 
itLtZo pVg4^^-lt r 4j1{e^©CH lxj 7 >©j|u©H i ndm-tf- 
<< h^bSl£?OCH4i^ VVCtONs i h©2 7 O^S^f^iC 

S5thr4^t®iats? (Ell i son and Hood. Proc. 
Natl. Acad. Sci. USA. 7 91, 1 9 8 41, 1982 *£) ©ifft 

200 o igg*f©#f)re. r i ^<a«aeT-**t? p v g 1 ©x b a i - 

B a mH I £iKJ:&«»$ftfco »6tirt::/5vU Ri. 7* 
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Hue 4 g i iz&mz-mm-e&zztwfflLtLo Hue 4 Giwutitft k 

<kF919gI(versionl) It ^nT&ffiWe&B 3 0. 5 3. 7 0 
££#9 2 ICfctH^f^i: 4 o©7 i ;^STl^§o *tlt&, St*tt. & 
U * KfeiO'P CR*ffl^fctBffi#Jlfi«jSg*R&J!#AKJ; 

0. pVk^7; K*»c*jBL/tHu C 4 G 1 ggwHS^+^rft^ 
gtcfelj-SM^ L^T S y»aS*«l»5iitrc<!:{w«fc»j t MtF 9 1 9£ttRT$ 
ttifciftCT&lMSLfco 2 3 >©gitifel 7 2 2fc*stfS 

Rib hC /citfe^^p Vk^^^-^J-^^^t Mt:F9 1 9sjm.W$.i& 

&feis£tf®mwm^-y ^>ir{zx^mm^ntz 0 ■t^-commi^mmizmm 
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k versionl 
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k version2 
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k versionl 
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V 


2 


7 


4 


k version2 



^rV^X $ ^P--7#BHS*fcS p 2 - 0 - a g 1 4 (ATCC CRL158 1) 

X$ K^*BamH I fe«tI>'F s p I fcffl^TOSttMfc L^ Q J&2 0 ^g©^ 
K*PB S«t»1f 1 x l 0 7 «ia^^>7,7x^ hLfco h7>X7x 
£ >a >«y-77-©^JC^oT3 6 0 Vfe^tf 2 5 /iFD©+t'^^^ 
TGene Pulse r^S ('M*-? y K) ^-ffl^T^U? hol- 

V^Jl<7- 4 y •x 3 .77^^r-ri^- M^tti**, 2 Bt^ jgitR^ife (D - 
MEM. 10%FCS. 1XHT supplement (£/^t) . 0. 25 
m g/m 1 xanthine, ljtzg/ml mycophenolic 
acid) £r^flDLfco 

#72^^ 3I*1/;?ei->£-EL I SAtCj:«9tfi:M^{r-ol>XX^ 
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(1 0%FCS/D-MEM) tfif3>7;l/x>H:i£5tT'4t 
i^^-e^itfe^JlaM^ilfe (Hybridoma S FJVk G 1 B C O) tc 

Lfco iSt±7l*7"0TOA-lr7 7 0-XA7A (Pharmacia) IC 
iiU J/i#*0. lM^'Jy^ 0. lMNaCl (pH3. 0)T?#ffiU*l 

JctJfFfliU *LT«t<*»K^ StffgeKl. Omgttl. 3CDOD 2 8 0M 
^W-TSt^LT. OD 2 8 0©|S«t»JftjEL^o 
10. k MfcF 9 1 9ia^©tttt 

■^tfXfcitfb MfcF 9 1 9ta«i*<in:m-e*)?.F a s U rtf > K^tt^S 
££*J3V*-fc«&. 2 5 n gGD&fctte 1 9. HuF9 1 9G1. 

VK HuFHBGl. V2.HuF9 19G4. V 1 fcitfHuF 9 1 9 G 

4. V2)^ t hFa s y#>K**6^s«fc9fc^*xy 

WR 1 9 L^f7>77x^ h Lfc*fflIS-C*So 1 A 1 2«liat «tt>J-S-**J: 
ITS 0#1HK h Lfco a^PBS-e^U F I TCKKt^ 

thJfcl^7-)7ji<*: (^3 4 J*J uViifrX) ti:fc{C$t>{C3 oa-HK 
> + a<-H, 7P-"*<f h U - (FACS) la^TitL/;. 
FACSt^h^A^f,, TtfX:fcJ;tf 4o©fc MfcF 9 1 9 tivftte^ttJC 
1A1 2«{cj£-£U h7>X7x^MTWj:i«^WRl 9Li:lilS^ 
Ltt^C£^£*l^o fc MfcF 9 1 9 ffi#*<g£#*g-& (Fas Urtf^K 
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ittzM (0. 0 1-50// g/m 1 ) ©v)XF 9 1 9 tfifejs&&&'<- if a > 
©t MtF 9 1 9£tft£&*. — Jfe* (5 n g) © ,2i I^L/c h 1^—^—7 
?xia#:fci;t>'5 x i o 5 m<o 1 A 1 2«i ifci:4 °ce 9 0 #|ffl>f i/ 
*^-bLfz 0 -7?X:foJ;?>'t MfcF9 1 9 JaWilSRWK^U 

& 7 





HfPtt (K, ) 


Mu r i n e 
Hu F 9 1 9 G 1 . v 1 
HuF919Gl. v 2 
HuF919G4. vl 
HuF919G4. v 2 


3-4X1 0 M" 1 
6x1 0 8 M" 1 
4 x 1 0 e M" 1 
5X1 0 6 M" 1 
3 x 1 0 8 M" 1 



1 1. t MtF 9 1 9ft#<D7tf Y-i/TsWUfe&om-m 

i a 1 2inia©wc 8«Bjisic^siniai»#^*»{a^*«tt*»«4 ut 

Ttf h— >xjWftiJStt*a!teL^o 1 A 1 2»(it h F a s h'&^&M't 

sj^kv^xwr 1 9 L«aai*^K*E»**yi«iia-p*»3 m. «f % 

Nature Medicine^ 2 3 1 7 - 3 2 21, 1 9 9 6^) , t 

9 8 



WO 97/02290 PCT/JP96/01820 

tz. WC sm^itt h F a siitll^-^^ii-^ctofcv^XWR 1 9 LflMS*^ 
IMB«lS-frfc«lKn?*4o :oWRl 9 LifflSafi. TOXFasM^ilS 
TNF<Z>IB8ai»*fffflt3JB5itO«|||&T'*So *DISI&$jgtt<Z>8l£ 
E. (Rouvier E. ) molife icm C Tff o 
(J. Exp. Med. , 1 7 7t, 1 9 5 - 2 0 01, 1 9 9 3 4p) 0 ft-f, 

i a 1 2*fflsa^i o %$m\tv ismvut&m cfbs) ^wrpmi i 6 4 o-^m. 

^Li7x^-«JSiLTifflUco — 1 0 0 /£ 1©1 0X*WkFBS 
ttRPMI 1 6 4 0*p-U\ 2 0 aC i CD [ 5, Cr] ^DA8t h U^A (NE 
N*±) 1 x 1 0 6 jiCDWC 8£r3 7tf2 h L> 

1 0%^MFBS^fRPMI 1 6 4 OT2Sfe7#>U h 

ixio'ioiai 2 wsi^-yy hffluai x 1 0 4 iii^s m*umm 

OT->xifc(it MtF 9 1 9tttt£*K£K£*a<lt 1 0 0 u 1 (c^Si^icL 

i{cJ;0^L> —2k **JklB*tt. ^-y7h»(C0. 1 %tts.2> J: -9 fc 
Tr i tonX-1 0 0 £:jtax-S C <h{r«k «5^L^ 0 

^ISiJCD 5 ' C r ©SfcttSfi- 5 ' C r © i^fetUfi 

&mtbfflj&mm (%) = x 1 o o 

51 C rCD*^tB«- 5, C r-©e«0*tfj* 
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#fc MbtfcF 9 1 9irtfMi. v^XtitF9 1 9 tn.Wt /^ti^gi^T 
4? h-i/Xiqi^lJStt^L^ (SI 6fc<fctfl 7) o 

1 2. 210©*/ 2 u-l-)\<$ifc%:m^iz J *^ K-f -y^E I A3fcfcJ:£]fiL 
4>F a s YmSt<om& 

t hlfotpF a s KM**9jr*-*fc«K 2 S^gco^ J * a -*;l/«t 

ft (F9 18-20-2, F9 1 9-9-1 8) ^fflU/:27f^t> K-f y 
^E I A&&ftgS»L/io 
(1) #»J/<-**<>^— tf««lftft:©liK 

P I ERCEttI nstructions26101 X f-fEtfeO^F^J- 
2 - I m i n o t h i o 1 a n e • HC 1 (Traut' s reage 
n t) *ffll>T*y ^o-^UKfrF 9 19-9-1 BtcSH«*#ALfc« "T 
t££>%. frittl 5mg (1 5mg/ml) *yMl*5i.NAP - 1 0 (7 7 
;l/v>Ttt) 1M NaCK ImM EDTA^tt5 0mMh 

') 2-9 J —JUT ; > • HC 1 (pH8. 0) (fitTTEAtiet-) ©«f5«{wSS 
glLfco »&nytttf*9mg (6mg/ml) * 1 . 4 m gif ogg§fC:fti£ U 
TE AT' 1 0 0 jii g/m 1 l^i^ct^i^LtT r a u t ' s reagen 
t fc-fcft-^fttttt :Traut* s reagent <D * A/ lti>< 1:5. 
1 : 1 Ottzte, 1 : 5 0 ittSJ^KS&JnU SHfcBJfcL 6 0 ^P B 1 
ElCS-frfco R*»T«RJ6HU&fifc*NAP- 5 (7 r ^ v •> T*±) ^ffl 
t,>T0. 1M NaCK 5 mM EDTAi^trO. lM^WSI (pH 
7. 0) K^iftL^o *ASnfcSH2£ffltt£Sd3M-Sfc«>P I ERC Ett 
Instructions26101 XiwfEttO^r&lCftlv El lman' s 
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reagent (5, 5' — dithio — bis — 2 — nitrobenz 

0 i c acid) *ffl^T#A3nfcSHK©tt**tii Lfco <€r©*SJH. tm 

1 *^/c«9CDSHScDtfe(iin:#: : T r a n f s Reagent ^-;kbt 1 

: 5T?1. 4m. 1:10T1. Ofi> 1 : 5 0 T? 1 . 3 %AW 
tfe^-jfcttftiTrant' s Reagent *;UJ± 1 : 5 CQtfc&^rffl 
^T#»J ^--tf (Po 1 yPOD) «aMj|*JKTOJ:-5JcLTi»ai!L 

P o 1 y P OD (MH) U >#-7WAit) ^m^TK-e 5 m g 

/m 1 CttS«fc?{c»»LJdE*n;#2 0 0 # g (1. 67mg/ml) 
tl*/t# : P o 1 y P OD*A/Jt*<4 : K 2:1 1 : 1 -p 

{CP o 1 y P ODmm^mtDL 3 0 °C-e l ftKRltiZltiZo RlSifclC 5 mM 
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Hepatitis B Seroconversion Panel 
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Hepatitis C Seroconversion Panel 
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EyiJ©ftS : 2 0 

mm ■ t h 

i£^»J : 

Ser Leu Glu Lys Gin He Gly His Pro Ser Pro Pro Pro Glu Lys Lys 

15 10 15 

Glu Leu Arg Lys 
20 



Se?i]#-^ : 2 
ge^J©g$ : 1 4 

E*l : 

Leu Thr Gly Lys Ser Asn Ser Arg Ser Met Pro Leu Glu Trp 
1 5 10 
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mzm^: 3 
ae^j©s$ : 1 3 

Trp Glu Asp Thr Tyr Gly He Val Leu Leu Ser Gly Val 
1 5 10 

BE?!J#-*§-: 4 
I2?iJ©ft£ : 1 1 

mm. : t h 

Leu Val He Asn Glu Thr Gly Leu Tyr Phe Val 
1 5 10 

S£JIJ#-^- : 5 
K?IJ©^$ : 1 9 

mm<ow. -.rum 



1 1 0 



WO 97/02290 PCT/JP96/01820 

mm : t h 
mm ■ 

Val Tyr Ser Lys Val Tyr Phe Arg Gly Gin Ser Cys Asn Asn Leu 
15 10 15 

Pro Leu Ser His 



: 6 

B£?IJ©S£ : 1 8 

mnvw. : T i J & 

ISM. : t h 

K^lJ : 

Lys Val Tyr Met Arg Asn Ser Lys Tyr Pro Gin Asp Leu Val Met 
1 5 10 15 

Met Glu Gly 

mm^ ■• 7 

W.n<D^ : 1 6 

mm : t h 
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ISJiJ : 

Lys Met Met Ser Tyr Cys Thr Thr Gly Gin Met Trp Ala Arg Ser 
15 10 15 

Ser 

mmm^ ■. s 
mvKD&z : 1 1 

le^u : 

Leu Val Asn Phe Glu Glu Ser Gin Thr Phe Phe 
1 5 10 

m\m^ : 9 

Be^iJ©S$ : 1 7 9 

wm^m -.rum 
mm t h 

Gin Leu Phe His Leu Gin Lys Glu Leu Ala Glu Leu Arg Glu Ser Thr 
15 10 15 
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Ser Gin Met His Thr Ala Ser Ser Leu Clu Lys Gin He Gly His Pro 

20 25 30 

Ser Pro Pro Pro Glu Lys Lys Glu Leu Arg Lys Val Ala His Leu Thr 

35 40 45 

Gly Lys Ser Asn Ser Arg Ser Met Pro Leu Glu Trp Glu Asp Thr Tyr 

50 55 60 

Gly He Val Leu Leu Ser Gly Val Lys Tyr Lys Lys Gly Gly Leu Val 
65 70 75 80 

He Asn Glu Thr Gly Leu Tyr Phe Val Tyr Ser Lys Val Tyr Phe Arg 

85 90 95 

Gly Gin Ser Cys Asn Asn Leu Pro Leu Ser His Lys Val Tyr Met Arg 

100 105 110 

Asn Ser Lys Tyr Pro Gin Asp Leu Val Met Met Glu Gly Lys Met Met 

115 120 125 

Ser Tyr Cys Thr Thr Gly Gin Met Trp Ala Arg Ser Ser Tyr Leu Gly 

130 135 140 

Ala Val Phe Asn Leu Thr Ser Ala Asp His Leu Tyr Val Asn Val Ser 
145 150 155 160 

Glu Leu Ser Leu Val Asn Phe Glu Glu Ser Gin Thr Phe Phe Gly Leu 
165 170 175 

Tyr Lys Leu 
179 
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mmz>mm 
mm : 

Asp He Gin Met Thr Gin Thr Thr Ser Ser Leu Ser Ala Ser Leu Gly 

15 10 15 

Asp Arg Val Thr He Ser Cys 
20 

K?U#-Sf : 1 1 
IS?lJ<Dg£ : 1 1 

mmom r 5 j & 
mm : 

Arg Ala Ser Gin Asp lie Ser Asn Tyr Leu Asn 
1 5 10 
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1 2 

E^lJOS$ : 1 5 
WfilOW. : T 5 J & 
h#ny- : SON* 

ae^ij : 

Trp Tyr Gin Gin Lys Pro Asp Gly Thr Val Lys Leu Leu He Tyr 
15 10 15 



K?iJ#-Sf : 1 3 

BS?iJ©g£ : 7 

EBJ : 

Tyr Thr Ser Arg Leu His Ser 
1 5 

E?iJ#-*f : 1 4 

mWO&Z : 3 2 
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sm ■■ 

Gly Val Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asn Tyr Ser 

15 10 15 

Leu Thr He Ser Asn Leu Glu Gin Gly Asp He Ala Thr Tyr Phe Cys 
20 25 30 

WPm^ : 1 5 

wm<dw. :7i;i 
mm-. 

Gin Gin Gly Ser Thr Leu Pro Trp Thr 
1 5 

i£?'J#-t : 1 6 
mVI<D&Z : 1 0 



1 1 6 



WO 97/02290 PCT/JP96/01820 

mm : 

Phe Gly Gly Gly Thr Lys Leu Glu lie Lys 
1 5 10 



lE^JM : 1 7 
@2?|J©S£ : 1 2 7 

w.n<omm • ?>'<?n 
ae^ij : 

Met Met Ser Ser Ala Gin Phe Leu Gly Leu Leu Leu Leu Cys Phe Gin 

15 10 15 

Gly Thr Arg Cys Asp lie Gin Met Thr Gin Thr Thr Ser Ser Leu Ser 

20 25 30 

Ala Ser Leu Gly Asp Arg Val Thr lie Ser Cys Arg Ala Ser Gin Asp 

35 40 45 

lie Ser Asn Tyr Leu Asn Trp Tyr Gin Gin Lys Pro Asp Gly Thr Val 

50 55 60 

Lys Leu Leu He Tyr Tyr Thr Ser Arg Leu His Ser Gly Val Pro Ser 
65 70 75 80 

Arg Phe Ser Gly Ser Gly Ser Gly Thr Asn Tyr Ser Leu Thr He Ser 
85 90 95 
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Asn Leu Glu Gin Gly Asp He Ala Thr Tyr Phe Cys Gin Gin Gly Ser 

100 105 110 

Thr Leu Pro Trp Thr Phe Gly Gly Gly Thr Lys Leu Glu lie Lys 

115 120 125 

E?!IM : 1 8 
W.n<D&£ : 3 0 

h#oi>- : mm** 

Bfll : 

Gin lie Gin Leu Val Gin Ser Gly Pro Glu Leu Lys Lys Pro Gly Glu 

15 10 15 

Thr Val Lys lie Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr 
20 25 30 

w&m^ : 1 9 

mm<DMiZ : 5 

mnvw. -.rum 
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mm : 

Glu Tyr Pro Met His 
1 5 



I£?lJ#-S§- : 2 0 
@2?|JCD^$ : 1 4 

mmcom -.T~/m 

IE^iJ : 

Trp Val Lys Gin Ala Pro Gly Lys Gly Phe Lys Trp Met Gly 
1 5 10 



K?'J#^ : 2 1 
E^lJ©S$ : 1 7 

w$mm: t = jws. 
mm 

Met lie Tyr Thr Asp Thr Gly Glu Pro Ser Tyr Ala Glu Glu Phe Lys 

15 10 15 

Gly 
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K?iJiH§- : 2 2 
E^IJ©^$ : 3 2 

Arg Phe Ala Phe Ser Leu Glu Thr Ser Ala Ser Thr Ala Tyr Leu Gin 

15 10 15 

He Asn Phe Leu Lys Asn Glu Asp Thr Ala Thr Tyr Phe Cys Val Arg 
20 25 30 

m^m^r : 2 3 
BE?iJcDg£ : 8 

Phe Tyr Trp Asp Tyr Phe Asp Tyr 

1 5 
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B2?i]#-*f : 2 4 
Be?iJ©§£ : 1 1 

h^p-^- : mmvt 

BB?tJ : 

Trp Gly Gin Gly Thr Thr Leu Thr Val Ser Ser 
1 5 10 



ffifm^r : 2 5 
EiWKD&Z : 1 3 6 

te&iom .rum 
h^n^- : mm. 

: 

Met Asp Trp Val Trp Thr Leu Leu Phe Leu lie Ala Ala Ala Gin Ser 

15 10 15 

Ala Gin Ala Gin lie Gin Leu Val Gin Ser Gly Pro Glu Leu Lys Lys 

20 25 30 

Pro Gly Glu Thr Val Lys He Ser Cys Lys Ala Ser Gly Tyr Thr Phe 
35 40 45 
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Thr Glu Tyr Pro Met His Trp Val Lys Gin Ala Pro Gly Lys Gly Phe 

50 55 60 

Lys Trp Met Gly Met He Tyr Thr Asp Thr Gly Glu Pro Ser Tyr Ala 
65 70 75 80 

Glu Glu Phe Lys Gly Arg Phe Ala Phe Ser Leu Glu Thr Ser Ala Ser 

85 90 95 

Thr Ala Tyr Leu Gin He Asn Phe Leu Lys Asn Glu Asp Thr Ala Thr 

100 105 110 

Tyr Phe Cys Val Arg Phe Tyr Trp Asp Tyr Phe Asp Tyr Trp Gly Gin 

115 120 125 

Gly Thr Thr Leu Thr Val Ser Ser 
130 135 



EMM- : 2 6 
1£?|J©M£ : 2 3 

mm : 

Asp lie Gin Met Thr Gin Ser Pro Ser Thr Leu Ser Ala Ser Val Gly 
15 10 15 
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Asp Arg Val Thr lie Thr Cys 
20 

M?m^ : 2 7 
B£?'J©^£ : 1 1 

BE^J : 

Are Ala Ser Gin Asp He Ser Asn Tyr Leu Asn 
1 5 10 

w&itt : 2 8 

I£?IJCDS$ : 1 5 

: 

Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys Leu Leu He Tyr 
15 10 15 
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E?iJ#-5§- : 2 9 
S2?'JCD^$ : 7 

K?|J : 

Tyr Thr Ser Arg Leu His Ser 
1 5 

B&lJ*4f : 3 0 

ie?lJ©S$ : 3 2 
B£?IJ©3! : T ^ J m 

Gly Val Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asn Tyr Thr 

15 10 15 

Leu Thr lie Ser Ser Leu Gin Pro Asp Asp Phe Ala Thr Tyr Phe Cys 
20 25 30 

EJ»J#-§- : 3 1 

K?i]£>^£ : 9 
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h*ny- : mm®. 
: 

Gin Gin Gly Ser Thr Leu Pro Trp Thr 
1 5 

wzm^ : 3 2 

W&kD&Z : 1 0 

m*i : 

Phe Gly Gin Gly Thr Lys Val Glu Val Lys 
1 5 10 

mm^r : 3 3 

K?iJ©fi£ : 1 2 7 

htfoy- : mm 
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E« : 

Met Glu Thr Asp Thr Leu Leu Leu Trp Val Leu Leu Leu Trp Val Pro 

15 10 15 

Gly Ser Thr Gly Asp lie Gin Met Thr Gin Ser Pro Ser Thr Leu Ser 

20 25 30 

Ala Ser Val Gly Asp Arg Val Thr He Thr Cys Arg Ala Ser Gin Asp 

35 40 45 

lie Ser Asn Tyr Leu Asn Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro 

50 55 60 

Lys Leu Leu He Tyr Tyr Thr Ser Arg Leu His Ser Gly Val Pro Ser 
65 70 75 80 

Arg Phe Ser Gly Ser Gly Ser Gly Thr Asn Tyr Thr Leu Thr lie Ser 

85 90 95 

Ser Leu Gin Pro Asp Asp Phe Ala Thr Tyr Phe Cys Gin Gin Gly Ser 

100 105 110 

Thr Leu Pro Trp Thr Phe Gly Gin Gly Thr Lys Val Glu Val Lys 
115 120 125 



W^m^r : 3 4 
W&}<Z>M:Z : 3 0 

wmvw. -.run 
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Gin Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys Pro Gly Ser 

15 10 15 

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr 
20 25 30 

: 3 5 
I£?|JCDS£ : 5 

Glu Tyr Pro Met His 
1 5 

B£?lJ#-5§- : 3 6 
E?iJ©g$ : 1 4 
ffiF\<DW. :TiJm 
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mn : 

Trp Val Arg Gin Ala Pro Gly Gin Gly Phe Lys Trp Met Gly 
1 5 10 

Kf*m : 3 7 

B2?iJ©S£ : 1 7 

: msm. 

E7U : 

Met He Tyr Thr Asp Thr Gly Glu Pro Ser Tyr Ala GIu Glu Phe Lys 

15 10 15 

Gly 

W*\W% : 3 8 

mm<D^ : 3 2 

: 

Arg Phe Thr Phe Thr Leu Asp Thr Ser Thr Asn Thr Ala Tyr Met Glu 
15 10 15 
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Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys Val Arg 
20 25 30 



mvm^ : 3 9 
wzmomz 8 

h#n^- : maw 

: 

Phe Tyr Trp Asp Tyr Phe Asp Tyr 
1 5 

E?|J#-!- : 4 0 

ae^ij©s$ : i i 
mm ■. 

Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser 
1 5 10 
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I£?IJ©S£ : 1 3 6 

mnom. -.rum 

Efll : 

Met Asp Trp Val Trp Thr Leu Leu Phe Leu He Ala Ala Ala Gin Ser 

15 10 15 

Ala Gin Ala Gin Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys 

20 25 30 

Pro Gly Ser Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe 

35 40 45 

Thr Glu Tyr Pro Met His Trp Val Arg Gin Ala Pro Gly Gin Gly Phe 

50 55 60 

Lys Trp Met Gly Met He Tyr Thr Asp Thr Gly Glu Pro Ser Tyr Ala 
65 70 75 80 

Glu Glu Phe Lys Gly Arg Phe Thr Phe Thr Leu Asp Thr Ser Thr Asn 

85 90 95 

Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val 

100 105 110 

Tyr Tyr Cys Val Arg Phe Tyr Trp Asp Tyr Phe Asp Tyr Trp Gly Gin 
115 120 125 
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Gly Thr Leu Val Thr Val Ser Ser 

130 135 
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FIG. 10 



30 60 
ATG ATG TOC TCT GCT CAG TIC CTT GGT CTC CTG TIG CTC TGT TTT CAA GGT AOC AGA TGT 
MMSSAQFLGLLLLCFQGTRC 

90 120 
GAT ATC CAG ATG ACA CAG ACT ACA TOC TOC CTG TCT GOC TCT CTG GGA GAC AGA GTC ACC 
PIQMTQTTSSLSASLGDRVT 



150 180 
ATC AGT TGC AGG GCC AGT CAG GAC ATT AGC AAT TAT TTA AAC TOG TAT CAG CAG AAA CCA 
ISC B & S Q D T S NT V T. M W Y Q Q K P 

210 240 
GAT GGA ACT GTT AAA CTC CTG ATC TAC TAC ACA TCA AGA TTA CAC TCA GGA GTC OCA TCA 
DGTVKLLIY X T s R L H s G V P S 

270 300 
AGG TTC ACT GGC AGT GOG TCT GGG ACA AAT TAT TCT CTC ACC ATT AGC AAC CTG GAA CAA 
RFSGSGSGTNYSLTISNLEQ 

330 360 
GGA GAT ATT GOC ACT TAC TTT TGC CAA CAG GGT AGT AGG CTT COG TGG AOG TTC GGT GGA 
GDIATYFC £2 OGS TT^pwt F G G 



GGC ACC AAG CTG GAA ATC AAA 
G T K L E I K 
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FIG. 11 



30 60 
ATG GAT TOG GIG TGG PCC TTG CTA TIC CTG ATA GCA GCT GOC CAA ACT GOC CAA GCA CAG 
MDWVWTLLFLIAAAQSAQAg 

90 120 
ATC CAG TTG GTG CAG TCT GGA OCT GAG CTG AAG AAG OCT GGA GAG ACA GTC AAG ATC TOC 
IQLVQSGPELKKPGETVKIS 

150 180 
TGC AAG GCT TCT GGG TAT AOC TTC ACA GAA TAT OCA ATG CAC TGG GTG AAG CAG GCT OCA 
CKASGYTFT E Y P M H W V K Q A P 

210 240 
GGA AAG GGT TTC AAG TGG ATG GOC ATG ATA TAG AOC GAC ACT GGA GAG OCA TCA TAT GCT 
GKGFKWMG £J TYT DTGF.P £ Y A 

270 300 
GAA GAG TTC AAG GGG GGG TTT GOC TTC TCT TTG GAG AOC TCT GOC AOC ACT GOC TAT TTG 
£ E E K G RF AFSLETSASTAYL 



330 360 
CAG ATC AAC TTC CTC AAA AAT GAG GAC AOG GCT ACA TAT TTC TGT GTA AGA TTT TAC TGG 
QINFLKNEDTATYFCVR F Y W 



390 

GAT TAC TTT GAC TAC TGG GOC CAA GGC AOC ACT CTC ACA GTC TOC TCA 
D Y F o Y WGQGTTLTVSS 
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FIG. 12 
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FIG. 13 



30 60 
ATG GAT TQ3 GTG TSG ACC TTG CTA TIC CTG ATA GCT GCA GOC CAA ACT GOC CAA GCA CAG 

MDWVWTLLFLIAAAQSAQAQ 



90 120 
G1C CAG TTG GIG CAG TCT GGA GCT GAG GTG AAG AAG OCT GGA AGC TCA GTC AAG GTG TOC 

VQLVQSGAEVKKPGSSVKVS 



150 180 
TGC AAA GCT TCT GGG TAT AOC TIC ACA GAA TAT OCA ATG CAC TGG GTG AGA CAG GCT CCA 
CKASGYTFT £ Y P m h W V R Q A P 



210 240 
GGA CAG GGT TTC AAG TGG ATG GGC ATG ATA TAC AOC GAC ACT GGA GAG CCA TCA TAT GCT 
GQGFKWMG MTV TnTflBpsv* 



270 300 
GAA GAG TTC AAG GGA OGG TTT ACA TIC ACT TTG GAC AOC TCT AOC AAC ACT GOC TAT ATG 
£ E E K Q RFTFTLDTST 



N 



M 



330 360 
GAG CTC AGC TCT CTC AGG TCT GAG GAC AOG GCT GTC TAT TAC TGT GTA AGA TTT TAC TGG 
ELSSLRSEDTAVYYCVR F Y W 



390 

GAT TAC TTT GAC TAC TGG GGT CAA GGT AOC CTG GTC ACA GTC TOC TCA 
E X E 12 X WGQGTLVTVSS 
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FIG. 15 
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